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PREFACE

The Cherry Creek team has prepared this guida’in the hope that it may
provide ﬁﬁaiutxnee Por those who Zay be imterested in some fyps Qf multis
disciplinary teachirg. We de mot advance thls guide as the axclusive |
nathcd of mnlti-diaeiplinary taachi;g nor de we balinva thet what is ggntained
horeir 1=, by any msags, the fixil or bast wird an this s&bjasb; Rather, we
ars presenting this as the cutcems of can;idarable deliberation en the part'
of feur teaehgrs at a suburban high scheel in Hatrap.lita: DBHVBra‘ We. hapa
that the rasults éf eur deliberat;gns ngy serve to stinul:te athers teo
daveinp nmlti-disclplinary ceurses whieh are ralﬁvamt te their owR teaching
envirtnﬂunts aﬁd prifaasinnnl aspirati.ng.

"~ This gnide ciuid Iit havu been prapnreﬂ with-ut thc ancourngsngnt,
suppert, ;nd suggastians ﬂf sevaral cellgaguas- WE, therefora, gratefully
ackncwiadgu tha ;ssiitaneg -r:

: v,Dr. Gaarga Halen:v-} :;“, o ' o
o-Assd Dean Gnllagaféf Enginsering, Unlversity et Celerade.



I. Intreduction

This guide sets forth ths mathods, materials, and procedures of operation
for the multi=~disciplinary team teaching of the course, "Foward The Year 2,000."
The gulde madevﬂnpadjmbyﬁamfsfmﬂmDMo!m
Studies, Mathematios, Exglish, end Sclence at Charry Creek High School during
the school year 1969 and during the sumesr of 1976. Included in the gulde arve
the principles of operation, a i.j.st.ing oi tht 'nnits to b-e tanght, x’aspan;ibilities
for each unit, a tentative schedule ’ and infomtd.cn abmrb thg tm;l.ts.

The team believes the o‘bjeet‘;ws of the cmso are: | |
1. To teach t.he almnt-s and pmcass n.f dscisian mﬂ.ng
2. To ii@row tha procass af ecmmicati@n.

3. Tﬂ dmlop gn awarenegs or thg htaractien betwfeam aneiat.y
and teelmnlng- - o A - ,

he To dqwlcp an- avareness. of the prasent lml 01' tachnalog
' andt.hc d:lraeﬂans tectmalogmtahai.nf-hcfubm oo

Iha tgam baJ;.evau t.ha'b tha cmsa shau:lﬂ:

X Ee pmblm eri.entad mg prublm dsalt. itk should be
ST -t.o the 'sh;dm_’g ancl shem’:lﬂ mnstrate_raal 111‘9 :



II. Fiinciplea eof Operatien (cent.)

‘A« The ceurse will preceed azccerding te a flexible time
scheduls with each week's eschedule beimg determimed by the
team during its weekly plamning sessiems. The mest
effective use of time and gtudent greupimgs will be ef
utmest cemcern te the team im determinimg the schedule.

B. Respemsibility for each umit will be retated. Team
respensibilitiss shall be ergarx’.zed as shewrn 1m Sectiewn IV.

Ce The studemts emrelled im the courses will be arranged inte
three types of greups. Each maall greup will be cempesed
- of appreximately six studemts. ' Each of the mediw: greups
will cexsist ef twe small greups er appreximately twelve
students. The large greup will cemsist ef all the students
in the ceurse. The type ef greup te be utilized will be
determinte by the nature et the activity. OGreups may be
organized im a mamner.ef randem sslectiem, by teacher
selectien, by studemt selectien er by meams ef seciegram.
An ‘attempt will be made te ensurs that each team will
have the sams prepertien ef girls and beys as dess the
tetal class. . .. 0o U eaniette e

D. | The evnlul'bién Cf " stmiant parf-maca Tor- the dete::-j.nation
of grades will ba dene cesperatively by “all ‘members ef the

E. There ahallba a winimum of oneheuref common planning time

per week, The effice heurs ef the team members will be Deated

(ATE“_ Leader) .

A Team Leader will be selected by the team fer a peried ef ome year. It
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III. Team Organizatien (cemt.)

(Team lLeader)

E.

F.

Prepare the agenda fer amd preside ever each team plaan ing
seasien. y

Su,pefvise the team inm the evaluatien ef student perfermance
for the determimatien ef grades.

Beyend this, tean erganiratien and resp-nsibiiitiga are based en a urit ef

teachimg ef unita.

Aa

. werk amd will be retated with all team menbers assuming leadership reles im the

The umit leader 15 responsible fer-’

The dmlopnsnt of the unit. af war}c. This includaes a list

~ of ebjectives, a time schedule shewing the types of activitles,

B.

types of g-oupa aﬂd the aaaigmgnts of ather te;n membars.,

‘”'l‘he ciavalepnsnt ef 2 clet.a.iled descrip‘biin ot t.he acti?itias

plamned. Thia descriptien will incerperate the thinking ef

. a1l team members ns develeped in the plamming: sessinns. ,

This plam sheuld imclude items such as: descriptiens ef £ilms

_ te be used; factual infermatien fer students; preblem sheets,

overhsad prejectual na.stars :.nd a J_iat. o;f reseurce parl-ns

--nd/-r othar mtgrj_ﬂa‘

Thg davalopnent of eva.luatian and fegd—bﬁcl: tgchinqnes for
'th uﬂiti . :

Guﬁmic;tiig the plan i‘nr the uxit te other tem nemberaa
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Iv.

The fellewing table gives

UNITS OF WORK

davelepment.

UNIT
I.
II.

Decisisn Making
Cemmuni catien

'Ga-rg'aphy and Inter-

ratien sim:latisn

Understanding
G-mputer Cﬁneapt;

Tlm Envinnpantal
Crisis I. =
A. Pallutiin

the urits ef woark amnd the

1, .! I 7M‘ 7VEV
}} weeks

1l weak

plus ene weeksad

-8 weeks

)y weeks

Christensen

persenr im charge ef

“PERSON
RESPONSIBLE

Céx
White

‘Buchazan

“Cex

) i,-Buchm



V. UNITS OF STUDX

The fellewing pages comtain the unitz ef study fer the scheel Iygar, Each

unit will ce

S

A summary sheet s -wi.ilg ijactivas, act.ivit.ie and evilugtign
pr@cad’dres :

A,

B. A descriptiem ef the n;it including beth t.;sher‘ and. studa
- nterials_

t

C. A clasgr;pti-n af ‘the evaluat.ign and faed-bnek, prcc' dnres.
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I.

II.

III.
Iv.

Ve

Activities: I.

Evaluatiem: -

UNIT: ELEMENTS OF DECISTON=-MAKING

Objectives: After studyiag this umit, each studemt should:

Kmow the phases in the declsiom-maling process. .

Glven a pﬁ'bm be able to apply the declislom-making precess
te arrive at a solution.

Be aware ef njer di:ﬂ(fuiitias in xn.ld:ﬂg decisions.
Be fa:-i:l.'lgr *th varim t-ypa- -i‘ doui.gions.
Be ahla te evaluate a deaiiin. -

Dmlep ud d.!.scual tha deei:inn-nnld.ng pruae:;.

A;ﬂ;rzs ud dminp sblnt.i;nl 'bo ;enral pﬂblqns of ﬂ.ryigg

Ewluatga deeisieaa gas;la by ethersa :,

1
a

Sﬁxﬂenta 'lﬂ.jl bu gi.van a_case pr-blm t-hat- inﬂlvaa clecimi:n— |




UNTT: ELEMENTS OF DECISION-MAKTNG

INTRODUCTION .
We all have many decisions to make each day of our lives. Host ef these
decipions involve or affect athar people, ama are :I.mortmt, some are jmvgr
aible, some are made “i;th the ::‘ncts,“ cthers fﬂll an mt:l.@nnl basas but no
mattsr who males the dac:l,siun, or hmr the aitumﬂ.va aauraaa of aetd.an are
conaidered sach of us uses some daciaimlﬂ.ng pmcaaa.. It. is the Pn;fppu
of this unit te discuss some of the principals upon which d.a:.g;m are made
arﬂtomsmbgnappmaehtapﬁbimselvingﬁﬂahwﬂlbauuhltom |
Tnm is na one mlag sj@h prablam salving wh. Solv:l.ng prablm is
a pragt.icai arb, 1ike ahing or aw:lﬂg, or. playing baasivﬂ;l. Yon. learn 1t
primarily by iﬂ:hation e:ld prac'l'ica. Th;l.a mﬂ.ﬁ 6:.‘ mse ca;mnt- asrar yﬁu a
magic key that w;l;l.l salvt: a:L'L blms or alwa;rs nsku t.ha cbﬂac‘b decisim,

but it can o.ffar m sows em‘laa ser :Lﬁ.t;tion and mm des fo
pr;stice. If m ﬂ.sh ta harn t»o mﬂ;: m mst go :I.nta thi """t-u:, and lilaarﬁisa




Another problem solving spproach haa besn suggested by the soclal sclentist,
Sagmel P. McCutchen. He says that a person who deals intelligently with a soclal

1. Define his problem, taking account of societal vaiues.

2. Iist the various feasible courses of actdocn.

3. Collect and interpret pertinent data. |

L. Reach a tentative decision based on the data.

5. Aot in acoordance with the dectsion.

6. Baluate the result and modify future action accerdingly.

A scientist, Pussell Ackoff, nggeats the following decisicn-making procedure:
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Generally spsaking, decisions require the selection of a course of action

and thws the purpose is to chooss that acklon which leads to a desirable cuboome.
This process can be represented by the diagrami

ummmmmm,emmmmwmm

ntu_n. hnh&ﬁdmamtﬁmﬁnthmﬂdﬂmnﬂn- -




In school, the esphasis is msually on tgaching subject matter material.
Consequently, thaagmapraﬂmaﬂdbmtemaammgi

ths subject matter. Invarisbly, sush problems show the de " “ad primciples with

a mindmos of ii!l&aeﬂm’ are highly organlzed, restricted in scops, and generally
have a limited time magnitude. Because tha problems have such a defivite structure
n]gﬁmmdnfbmuﬁmthﬂughth-arun Wmuntﬂa
anrmwhpmgnhmrﬂmm&mm@ In contrast
reslelife problems are frequently g_pi‘l.ez, d;!;fisnlt to dafine, broad in nbjact

mmgw@hrmblm Oﬁm&amblﬁﬂlmmmm
mmmmmmgmm ﬂmaanargnisadpimﬂ
amemhmﬂ—mmgmammlﬁaﬂ-mhdﬂaﬁhﬁﬂ;mm




6. Itmmmmsanéeaplﬂaatmaahiam
change. . _
Tahm-,mmm;mrﬁtemtﬁm,mamafu
gilgggdtbatmﬂngthgmmﬂmahnmhafmwmpmm&t
task. 'hbeaftecﬂwthanwi uhn:l.dbn ndaﬁac!byotlm‘puplawhéhan
ﬁmmmmmmmmmmﬂ.mumwu. It is
fer@mmmmﬁmuwmmmﬂms
the approach presented here.
m;@mmdaﬁ.@dhm&niﬂ'Watthpﬂhlnaﬂm

mtmmwmnmuﬂamﬂﬂugmmn.

! i
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Each of these phases is discussad below:

DEFINE THE PROBLEN
Anmmgestm;,ﬂAnnd-mgdmum:mm."'mm.m .
hlbitmpieh:'Caquothﬂ.nh'ﬁa,bnt;;dnsginanamoftham
ar an adnqu‘h mhl_ dafiml.ﬂm Dm;!.gim ﬁkars ﬂ.ml d:l.fﬂaulty :Ln adnmtdy
dotm.nglprablni‘ﬁ'tw:‘aums 1.)mnt-rpmtaﬂmozmm'
aﬂequtaﬂgnd e.) thdz-dimmgu»d i‘nr f.hamafanm:sms.zedpm to

e et o e im0 AN Kt o o




On first rsading, this prebably scunds quite confusing, however, if it is
studied and applied it will provs to be usaful and sufficient ard tims of course
tadequate.”
The decision maker uses an spproach bscauss he recognizes the nsed for
orgaxdzation in the efficlent solution of his p:'oblﬂ It stﬁ mly na.ﬁra.'l.
' ﬂm‘th& shmﬂ.db- argmizadighia Appﬂiélﬁnnfﬁmﬂph&QEil
decision-making. Tms, we suggest fmmapmrwa-ﬂmmgmmm |
| 1. H%pm a vaﬁl stam of tha mblm
2. m the ;l.ﬂ.td.nl lpﬁ:lﬁcntim (i‘actéra and J;Iﬂtathm).
3. Itﬁat:lzata thn probln.. : | ‘ e
ke Modify the iﬁiﬂal apaem.:aum | -

In cmmt to. h:bbﬁk prahi-a, nns;r niﬁ-li.fa pﬁblﬁﬁ aﬁ coasmanica
mumﬂguaormng m,mmmam“iamw
thes syatmhwlvnd anddmlep mndaqnta stm'botb}ssmblm Th:la
1n=lndas dotﬁﬂ.a:lng mh thﬂ.ngu a,a 'Ehs apprépﬂltﬂ objcati.m, thg oonshra:lnts
on what nan bﬁ dnl-. Ant




This phsaa in decision-maicing should be exscuted with considerabls cars, amd
the iﬂt.ial formulation of the problem defimition should be contimally resxsmined
in ths light of new insights cbtained during the later phases.

LIST METHODS OF SOLUTION
After defm the prohlem, ths d.eciuian nalne;- mst- aa‘k, “Haw am I going

to solve this problem?® Phase TT, listing the methods of solution, is dgaigmd
tadevohpam‘barntalﬁa:mﬁa solutionguhiehappmﬂw@uﬂdmaead

From this list the cptimun anlirtdnn or salnﬂam will be chosen.

Ofien the mﬁgﬂgaﬂon during the pﬁblm da.ti:ﬂ.ﬂnn w11l gL-n ingight,
into nesns for solving the probiel, but asally this 1ns: t 1s of limited
nature. Them, how ea,n we :l‘.md possibla ﬁsthédﬂ of xsolntiun? '

It is in tms phase of probles aalv:lse that the: ﬁsﬁtﬂ‘.‘e,_ "
duc:isiun naker u:!l‘l ‘PRY - e.'l‘."f. _Soms: areas: 'Iiu eonnidar :I.n duvolopdng poaaible

scintim ;I.mﬂnds: Sl , ,
1 Bool;s or. arbicles on tha—gub;est..

PAFullToxt Provided by ERIC



A brainstorming session is a meeting of several.(z - 15) people having as
the explicit purpose to suggest as many solutions for a particular problem as
possible. The ground rules may be as followst

1. A brainstorsing session lesader should be selected fm the group.
Usua;;y he :I.a the person who his called the seasian., 'nla hader'g

a. to stimmlate and record suggestions for pclﬂng the preola;.
The session should be enthusiastic and lively.

b. tahcpthamﬁwﬁng’ontmdaﬁaﬂmmﬁ.

c. to direot the group so that the proposed solutions have a.
reslistic basis. '

d. sulate the groups! thiﬂﬁngand p:cmtr:&d@n

e. . to stop oriticism on any of the mggum solutions.

2. Each group member should relate anyf.hing and everything that he
-fesls might effect a ;ohﬂﬂn o -I'.hs prﬁblen reg L:-dlesg af hga
mﬂitw mﬂ : R

3. Ko eﬁ.td.cin or mluatd.on of any 1des guhnittﬁd as a poasihle
: s pormitted. < It is easy to sz‘i%i.cise but hu'd t.o cmate-:
lciom nnt!.l 1&15.;'. S . . _




Hearing the suggestions of the group triggerz off new concepts in his mind and
the same is true for the other participants. It is important t-o keep all critical
thinidng out of the session. For jJust one question such as, "Why will Hmt- idea
work?" can shift everyones attentlon frem the dmlamsnt of new ideas to the
evaluation or those suggested. The bralnstorm sossion will come to a halt as a
result of this. | |

A brainstorm session should not include .jiiét students or experts on the
subject, but it should have peopls with a good diversity of backgrounds. This
will help in producing a variety of suggesticns.

One rd.ght- got ths impression from tha above parapapha that personal ’bra:l.n-
storm sesainns ahmld not be held or "are not fnitful This 1a not the case at
all. They are definitely helpm and cre. r.mal 'ﬂmir purpose is ﬁat the
std.mlat:l.an of athﬁr poap:l.-a 1daaa, ﬁhich ig a prj.m purpasg uf t.hc gr:mp bra;n;tnm,
but raﬂﬂr ta “hﬂ oﬂ'“ a perann's crit-ieal th:nlg.ng ancl 1at. a.u. tha 1daa= ocme
forth. , . , _- ,

lhe Rnits nr a. mnp brainmm sasaian’ ean ba_iphonmanaj. It 1i not

:I.nfraquant to ’gata one nnndred idaaa j.n an'h-:, wdmte geaé:l.éh !‘rt:- a gmup of 15




7. What is this idea simllar to?

8. Suppose we split this up?

9. what possible combinations could be utillzed?
10. Wwhat likeness and differences should be analyzed?
11. What happena before or after?
12, What if the order were changed?
13. How else chould this be arranged?
1h. }me;ithaﬁtobaémﬂﬂ.swaﬁ

An important aspect in solving probléms is thn:.r rearrangement into a form
that is sultable for study. One method of doing this is to comstruct a model
that represents the n;scnn- of the problem. Common a’i:é@lié of models aie 131585"‘
portrﬂ.tg, model airplanes, dolls, otc. Mlarly, -odols play" that an iiportmt-“
role in sclence or hu.sinaas :I.m::lnde, models of an atan, or'a’ 'bhmdsrstou, ﬁndoia :
of gunetic stmg'l:un, naf.hmt* cal aqnatiang, graphs, chmical eqnatd.ana, argm— .
1zstional ch:rt-s, er enrpo;-stian m&go'b and a.gacunﬂ.nz syatm Lt e

Hadcl; ar- sy-bcuc npreaantations o:!‘ “real wﬂd“ nimﬂans. l‘hiy a.t- L




Just as there ars numerous types of "real world" situations so too, there
are several typea of models. A few of these are physigalmdela; abatract models,
symbolic models, and mathematical models. | o

Model alrplanes and antomobiles are m@lea of physica.l models. Sca;le
models may sctually resembls a plane or car in ganaraj. appuaranea and to some

extent in function. The physical -odel of an aircraft can be s‘hxdiad :Ln a wind
tumel to learn abmra the flight periomance characmﬂst-ics of a full sized
aireraft. It shoauld be noted here that. gngi.neu-s do not rely sols];y on thc model
methed. One cannot automatically obtain useful information about the original
phenomena from the study of a model. Whether a model will ba usarulcr not will
haﬁl to be determined from ,a:‘peﬂe_née bymaxi.n&parfomancesof the original
phenmxaandthemdal; | :

- Models that a.nn ﬁsad to- e:p:l.ain or. dmnatmt-a a phgm:mnon mh -as .
of a eit-y a;‘e esl‘lad a.bgtraet model.i: Amt.her abstract

model is from t.ha s,raa af nstaoralog'. Hare, :Lt- is t t-ﬁ nndprst.and the

| ae:l;l.:paa or. ‘the oWt

bahavior of clouda ina. ha.ﬂ.atom, and thns it-; 1; neceasa:ry tc svelop -




Mathematical models ara rapﬁﬂ;;!titinl expressed in terms of n;thaﬁﬁical
symbels awd expressiems. The laws ef physica such as F = MA and E = Mc? are
familisr exemples. Mathematical models describe a situationm very cemncisely.

This temds te maks the amalysis of the preblem mere cemvealemt amd cemprohemeible.
It oftens forms the bridge that is mecessary if we are to empley high pﬁmrad
mathematical precedures or electremic cemputers te ald im the solution ef a
preblenm. _ |

In the paragraphs abeve, we have discussed savaral -typéa of models, Hbdals ‘
are :Lipertut. because they . pemit us te think ratiaially a:bou'b complicated situations
 because they permit us te prﬂdict future simtiens ald t- plan for them, ;:gd
bacauag t.hay enlbla us to bn:l.ld and eparata devicas, nynﬁm, nd precesses that
help to extend man's k:mwl.dge. H;dels are usad axtenaiva]y in the salution of
real world pr-blm ad t.hns we ﬂill use t.hu :L;n m;r of the u.:ﬂ.ts t.hif. rﬂlm
in this c-ursa._ In tha Gaagraphy ud Intarnltiin S:l:nli.t.ion U::I.t, ;v'au w:L:Ll bu:lld

:ndelu of savarnl mh:lcﬂ. n:t.inn- ,‘ a.nd a nt.hmti- :1 nodgl deleﬂbing t.hu




After the initial model is completed, measuremsnts and predictions are made
with 1t and these evaluated against or compared to the behavior of the mystem
in the real world. In cases where this evaluation shows that the model is

inadequate, naw data are collected, and the model refined. This process is
repeated until the evaluation indicates that the model is acceptable. The

process is then considered complete.

Data

odel

~

Skta|»

madg

| Ac,u.p‘l:abli B

The. N\Ddel Mak’mj Praeiss

._VINVESIIGATE AHD E?AHIM.'E EAGH HE‘EDD

During tha aea:eh ami 1'1-3_..,;

B _Kment of 1dsas m_mt permit




and doss it involve any umreasonable assumptions. After gathering enough information
about each method, the decision maker is resdy to evaluste them.
Thers are two questions involved in the evaluation of s method or the test
of a model., They ares
1. Wwhat is the standard for our evaluation?
2. Hawdpwaeemaﬂthinsthoda@'mdgltgthnsm?

The standard for our evaluation can be but one thing: THE PROELEM DEFINITION
which we stated in Phase I. Without an gdgqun%a'pmhlﬁm&m there canmot
be an adequate ervalna'bicn. With each method ‘there is a sertain axpected cutooms.
During svaiuatinn e nonaider the dld,rahﬂ.‘lty b.‘E that- uuteam Oil:' critgzien
mst be: Salaetthsat-hoduithth&highaﬁdesirabiliw- o |

Aamganadoquatelydaﬂmdpreblg, a.sotmdmwledga arthaidusand
eg:setad mt-ama, hpw ahnl:l aa organ:lsa to affest a. cﬂpar:lﬂn? It- :ls a goad
idea t0 ﬂvida t.ha eﬁmsan 1nte tﬁﬁ parts; (1) the prahgnary m&zimn and |
(2) the d-tai,lod c Dnrlﬂg t-ha pz%ldﬁmry marisnn atmticn ia Qﬂﬂd
to gzoss or wmu cemid:ratima ch-ra.l apécs;r:.c :.tm ﬂm nighf. ba pai't




The detailed comparison is reserved for those ldeas which successfully
pasa the preliminary test. During this comparison the idea or method is "glven
the works." Typical items to consider under the detailed comparison are:

l. Can it be elaarly shoun that the idea will solve the prdblm?

2. Is the proposed solution reliable and does. it have a high degree
of dadrahd.lity? .

3. Can the proposed solution be ;lml@ntad?

L. What will be the reaction of those specifically involved to the
: propaaed methnd or idea?

5. How is the prapuaad :;elutd.on better than the nat.hod present:ly in
use? : :
It shunldbaclsar that-a'.ll'bhe 1trmmntianedabavewulmtapplytb
all prablqna 'msy shanld rathm. suggest a genéral appreach that cgn be nsed -
on ali prablm- Arta:- nt;l.lising t-ha foragning praeadnﬂn, the dat:le.on makar ,
shauld hs able ta s'bat-a t.hnt a mt.hod or :Ldea ia eithar sgtisfactnry ar nnt a.nd _

.that :.t- has 8 certain dagraa n:r desira.bility.




In some types of problsms, it iz reasonable to search for an Yoptimal" or
thé best solution. Network probleas, linsar prbgﬂﬁing problems, and queueing
problems are exsmples of the type problem that have one best solution. However,
goma types oi‘gm‘blmdomthaﬁadngiabest solution. Etﬂplesmtha
desgign of a elaasrm, writing a oomputer program, and the Mlmt of a
nwth:l.cal nation. Tims, in selecting the method to be i@ﬂmtad, we st be
aware o?‘"%pe of problem with which we are dealing. That is, does it have an
optimum solution or not.
If we have a problem that has an optimmm ao:ntian, the mﬁﬂm mst
be completadandthﬁb:rbsoiuﬁmﬂ;ithmba obvious taons. Hwem, it shounld
be realized that pmb]ma of this type involve a mathematical -ndal and that theaa
solutions are optinﬂ.mlyﬂth;espaﬁtto thsﬁdelbeingnsed a.naa thamdal
nacsasa;i'l;r is an idsa].:lzad rather than an mt ﬂpresantaﬂan nf ths ma;l. ,
prﬁblen, t.hﬁ'a nanmt 'ba w gnarant.aa tha.'b tha opti.na;l. aolntien far iha nndei
wmpmet#bethauatpoamia m]ntimthateﬂﬂdhaﬁhamm
far the raal wﬂd pa-om 'I'his 15 data:ﬂmd by how Blaaai.y tha -ndel npraaantg

the raal Ebrlﬂ:




Admittedly this atep usually imnlvea the best judgement of ths declelon maker.
Cur procedure, after we have data:m.ned the desirability of each possibility,
is to select the method with the highest desirability. After a declsion has
been made, it then remains to be implemented and avalné._tbd.

The ma]msntationpart §£,t-hi3 phase is an important one, for it is here
and only here that the benefits of the study are reaped. It is mort.’aht»ﬁhat
the decision maker is certain that his proposed aaluﬁion is accnra:bely tra.nslated
into oparating procedure. The success of ‘tha inplqmtaﬂnn phaae mnflly depends
to a great extent upon cooperation of the pecple j.nvalvad. - The ﬁ:lﬂl-phase in
the dacision-msld.ng pﬁeass is that of evaluation of tha resuvlts obt-ainsﬂ

TESTING 'EE RESULTS
The test:lng and feedback phaaa mt- :Ecllow i.m:lmntatd.on ﬁf the m'uposed

aalution. 'lh:l.s :I.s m interesting ami :‘Lm'ertant phe.se .fm- :Lt is ha:re ;’t.hat the
: problam aolvar bma haif mcasaf‘ul ha was. ﬁere a;-a ﬁuo qnastinng: ﬁha‘t t-ha

pm‘blm aolvai‘ mt answer to complata this phaae in tba pﬂcess. '

L. Dnea t.ha aa_lntian as iuplenntad cmlemy aa:l;m tha




This procedure ls followed until a satisi‘actcry solution is obtalned.

CONCLUSION

In concluding this discusasion on decision-making, it should be. emphasized
that there may be exceptions to the "rules" or "pmcedums“ ﬁnﬂmd above. By
its very nature decision-making or problem salving raquirea csnaderable ingermity
and imnnovation and it is not pcasi‘bla to write dmm any one ccrrect set af
procedures that will solve all types of pmblms Rathar t.he dascription g,iven
above should be considered as a “npdnﬂ\.“ t.ha.t mghly rapresant-a hmr mcessml

declsions can bs.




PROBLEM SOLVING APPROACH
& SUMMARY

I. Defime the problem

2. Word statement - : ‘
b. Imitial spac,ificatiﬁns :
Ce Pral;lnigary investigation and nnd:i_ficat.ion of iﬁitial apsciﬂcnta ons

~—~> II. Liat methods of solutiom .-
» Consider aac..h of the. raj;l.c\ml.ugz

) a. Previenaly pu.‘blishecl niﬁeﬂal in problem area
. be. Fleld trips amd interviews with expertis :

¢. Braimstorming session :

d. Build =2 nﬂdﬂl »

‘ ..
e =

i e. Conduct experimemtation
'.‘E' £. Rescurceful thialdng
":: III. Investigatlon and evaluatd.cw of nathods
o
_ rﬁ ae Gonpm pmpo;ed schucas wit-h p:'eblan deﬁﬂ.tian
- g 1. prelimimary comparisom -
‘, ng 2o, gietailsd marisml
Sl _
=t Iv. Select and apply best uethmi v
S v 1. optimum solutiom - o
NN | 2. most desi:rable sﬁlirbion o
' v. Test- t.he rasult.a“f:"
e e aoas aaluti - satisi’y pmblen dafinitian

e = D whs.t- ehmge




CHECK LIST FOR A PROFLEM 3TUDY

After a problem has been solved, a report 1is prepared. After ihis report
is organized, it should be checled before placing 1t in final form. Queations
which might be asked in checldng are:

I. MI‘
l. Is ms subject clear and concise?
_____ 2. Does it indicat: the nature of the study?

II. PROBLEM

1. Is the problem statement clear and complete?

2 Ia the study liﬂtad ‘liﬂ a spac:l.f‘;e, nanagoabls prﬁblem?

3. Is the statm:m af t.he Pﬂbiﬂ mar of afl.rms nateﬂsl?

IXI. FACTORS BE&BING ON m PBi)E.E!

L. Hm al'll 91’ tha canstra!.ﬂts hean idantd-ﬂad?

2e Are the facts presentad perti.naxtb acceptabla, and- anth@r;tative?
3. Ara aasmﬂgns indiea:t.ed an:l are thay 1@;11:51 md aeceptable?

he Are j.'a.cts dﬂ.atimmad frnn asmﬁim?

5. . Are.the- Lactors. meaasery t.o evalﬂat-a all pcss.lbla ao]nt.iuns mclnd@é?
6.,__mMca=awiemde£insd? B R -
Te 'Have tha paaﬂiglg nathads cr gointd.onbeen idant.:l.ﬁ.ad? i

and. concdse? - Does: 1t contain vmnecessary




CHECK LIST FOR A PROBLEM STUDY (cont.)

IV. DISCUSSION (cont.)

3, Are all important solutions included in the discussion?

L. Are possible solutions adequately evaluated?

5. Has the best possible solution (or solutions) been clearly ideﬁified?

6. Have the necessary tables, charbs, graphs, and data been inc]:udeéi to
support clalms?

V. CONCLUSIONS
1. Do the conclusions completely satisfy the requirements of the problem?

2. Do the conclusions state briefly the' best solution or solutions?

3. Doas this section contain only material belonging in 1t? 1% should not
cnnt-inna the discussien or mtmdnce new mat.erial.

gl e
|
I
| ;
| |

V1. REGCOMMENDATIONS

1. Are the recommen ’t.ier;g;elear_ly mdlogiczaﬂa- sﬁpp@rﬁd vby'the fgat of :

the at-udy? ,

2. - Arve. the recmndatians the mst mitahla, rgasibla 5 -and . aacéptable courses
‘ﬂf act:l.on‘? o .

— 3 .Wmld yau ‘be' willing ta eta.ha ycmr rapﬁt.ation on tha act:l.ana Fﬂl
- regumndedi‘ Ga:n YOTI atand bahind thgm? B

e »;QHaﬂ 411 ‘of. the inst.metigns or dirac-tiens naeeaaary :l‘er implmnting
,’_"tha ﬂcmndations baen iﬁclndeé? R




CHECK LIST FOR A PROBLEM STUDY (cont.)

WRITING TECHNIQUES (cont.) }
5. Are sentences free of involved and awioard eaﬁstmctian'?

6. Is the language fres of verblage and jargon?

PRESCRIBED FORM
1. I8 the report in the form requested?




REPORT FORMAT

TEAM NAME OR PROBLE NUMBER

ABSTRACT (Tells briefly what the report is about. It usually susmarizes |
the ccnclusions and recommendations, and 1s normally limited
%o approximately 100 words.) |

SUBJECT (Only long enough for identification of topic.)

PROELEM (Clear statement of what you are solving. ).

FACTORS BEARING ON THE PROBLEM (Factors limiting or otherwise inflnnneing
| the problem, including pertinant- facts and

| basic asamt.ians.)

DISCUSSION (A.n objective, critical analysia of the ractars involved. )

'cancmsmus (Jmpnta which are o lagﬂ.cal autg-ou’bh of the DISG'USSION)

REGDHIHDATIQNS (Giaa;- indicatdon of what. is necassw to t.ranglata
salntiun in act.ion.) -

APPEMDIGES (A ompliation of 1ong tableg, charts, ga;eulatigna, or proazs

B wh:[.ch suppnrt, t-ha d.tsansaion.) -




PROBLEHS

Solve each of the following problems using the five phase decision-malcing
procedure ocutlined pﬂviansiy.. Your ﬁiﬂﬁg ghould :Lneludez

l. A clu;‘ definition of the pﬂblem Ba sure to list uamﬂona
. and factors involved.

2. A list of the possible solutions.
3. A brief discussion and évalnat.itm of each pcgsibla solution.

L. An indication of the proposad solut;an and why it was selectad as
the best alternative. \

S. A comparison of the rﬂsult.u muahgd and the prehlm daf:l.nit.icn.

1. a) You are on a double datﬂ and mast decids whers to eat aftor the movis.

b) Hmﬂjlmappﬁnahbachmgedﬁmmtﬂmmauhmmrﬂnﬂy
aheﬂdaataﬁﬁmbw -

2. !mhmbsangimﬁandpmwwampmofmua. mﬂina
thepmadmmﬂllgﬁthrmgh L

3. You are hWamond car for. nfmhnffmr._msyamwhan a
: ‘1967 Chevrolet stationwagon. The wife will be the primary driver of the
second car. The family has allocated $750 to cover all the axpenses fﬁl‘ ‘the
second c.arsgﬂthoymt-t.hts ea-ﬁohﬁu:ﬂ.iabh and economical as
possible. - There will be no- trade in and the car will bc pnid far '.Ln c:ash.
What mdal a.nd nah_ ot car ghmld thcy sa:l.act? o

Mdon an 1ﬁlnnd ,’ﬂ:ay hlﬁ plgnt.y ‘of. :aed and waterg

) als on the ialandé for shaltera. A rescus plane’ can.

son Mtho island and t.ha planl .can never return. No &
lowing ghts paaplg, uho should {

‘h-
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PROBLEMS (cont.)

6. Your school admimistration is faced with an increased enroliment problam
and have decided to add additioral classrocms to the exlisting bullding.
You are asked to design a clusteér of five clasarooms. The principal has
advised you that anything is okay (in fact he wants you to be creative in
your thinking) provided it is educationally sound and that the cost to build
and equip the cluster does not exceed $50,000. Fleass include in your report
a drawing showing the design and include a discussion of the factors involved.

7. Land Pollution (see next pagé).
8. School schaduling pmbima




LAND POLLUTIONY

Introduction - .
Abatement of land pollution and tha, prev:l-:lnn for adequate ;’om ﬁas‘b’a ’
digpcsalv facilities is a oritical problem for most commnitiss in the state or
Colorado. Increases in our papnlaﬁoh and the affluence of our ‘soclety have
resulted in the production o ever larger quanﬂt;ea or materisl to be discarded;
and lessenad cur desire to conserve and restore these matsrilals. Urbanizaﬁan;
in turn, has increased the problexs agsociatad ﬂ.ﬁh t.ransportation and di.spaaal
of these solid ia‘atains by concentrating the pﬁdﬁction of soli.d. waste m elinin-
ating the open space which has traditional‘ly been utilized in dispnuing of these

wastes. _
Sol:l.d waste, or refuse, ia a m of ga,rbaga, tracsh, and scrap mtariglu
that accummlate in the hnuuahold, mm55, and indnatry at the rate of about |
fmmﬂah&ltpmdseachdayfarmrypermrﬁsﬁingunmty. Ganerﬁ
ally, the volume cnuposit:l.on of nﬂ.:aad ramg- ia 66% paper and rag, 'lDz graas, ,

7 10% mst.ai, 10% glaas, 5% aahga, and 5% garbuga Altheﬁgh thg food pﬂparat;on :f o
itglﬁas m mjor @hng;l.g

diaca;rda or ga;‘bagé fraetd.en :I.s ﬁlativaiy*mll,




For each community the problem of solid wastes managemant :!.mrﬁlvéa
establishing the most oconcmlical, sare, and nuisance free method of eliminating
from its immediate enviromment, a large anrmnt of domestic wastes, as well as
dndustrial wastes, sewage, sludge, car bodiia, and construction tjiiaﬂrda. This
gystem must be designed and operated to prevent alr and water pollution as well
as lapnd pollution. Three methods of treatment and disposal are currently
practiced in providing a solution to the problem: central hdamrat.iéﬁ, sanitary

landfill, and composting.

Boulder County Solid Waste Management
The solid wastes produced by the commnities within Boulder County are

currently disposad of at a number of small facilities thmghaui the caunty. The
affactimss of thase aparations farie; r;-m site f.a siteo as will bs ﬂiuat.ratad
by visits to two of ilm dispa,aal s:l.tns. The ov-rall aff-ct as thg mnt- pro-
gran suggests :i.n.ndaqute m‘h of aur m:- The pﬂblm aasnmtad
ﬂthm:prthéga uilJJ., maf;mn.uammlngapmrmtm
mummmw.m;m.m , o f ‘

ent st :u.:u.u ténjdm.hp n;mgnnn: nmnm
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C.

LAND POLLUTION PROBLEM
DATA '

Rate a: soi:\.d mtg produgt:l.an B
s lbs‘/capd.'ba/dq a.t a pa,skad cmagtaa reuse density of
1450 1'b-/yd.

Anmal per capita inorease in production is 23#

Haul Cost

.ka;;spertatiun of nm-a uit.h a 20 cn. ;vd. panknr euats - |
appmﬂ.gatela' $O-15/m;|.la. | |

‘Dispnaal Co;ts

1. Inciaara‘bim -




POPULATION PROJECTION

June 1969 Populatiom by cities
Boulder 69,000 .

Longmont 19,000

louisville z,goo

, Lafayette 2,900
1,00, 000 Broomfield 6,500
Lyons 850
300,000 ‘
3 rd
B /
20,0000 | | L

100,000




MEMORANDUM
FROM: Office of the Principal
Cherry Creek High Schgo:!,
TO: Modular Scheduling Study
Comml ttee

As a membar of the Cherry Creelk High Séhgal féculﬁy*, ‘you have béeg seiécted
as one of study camiittee investigating the present tybe of school schedule :
(1.e. the modular sehedula)- Your committes im charged with the responsibility
of recommending the type of a school schedule f{'or next yaar.‘

The present schedule has been in effect for nearly two and ons half years
and there 1s mixed feeling sbout its effectivenesa. You are asked to study items
such as facilities, curriculum, rate of growth as mn»&s'poiﬁté of view of: ' |
parents, teachers, administrators and students in developing your deciaion. '.[‘he _
achedule you select should proﬁ.da the bes‘b educa.ti@n for atudants.—. B

Yauﬁﬂlbe allmd rmzr da,ysta s’lm.dythisproblmandare to SM'E; a
written rapart. giﬁ.ng ym.r daciaicn and the rafdpnala for it. Be pﬁpamd t.a
pcpgsent it orauy and o dgfand 1t o t.b,a' “Sclmal Bna;-ai" |




9, Olanwood Canyom mining problem, (zee bibliography.)
10. The complexity of today's world has not simplified the difficult job of
deciding what career a person should consider for his life's work. However,

the literatura now .vailable to help a person with this declision is plentiful,
and with some effort, high guelitv materials can be found. In additlon, many
additional resources such as movies, tapes, field trips, amd interviews with
axperts are now readily available. In this problem you are to determine

the career that you believe is ‘maavt! approprints for you. In additiom to the
f17e items outlined for the problem writeup, you must :Lntarviaw a person
presently employed in this occupation, and if possible visit and observe the

person in his ‘owrk for a full day. The results of the interview and observation
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I.

V.

Activities: I.

Evaluatiem:  I.

UNIT: COMMUNICATIONS

Te impreve the ability et a greup te fumctienm tegether
teward a cemmem solutien te 2 givenm preblem in the units

studles threughsut the year.

Te impreve the preccesses of pesitive men-verbal cemmmumicatien
in the umits studies thﬁughiut the ysar.

Te impreve the art ef listeming in grsup situntiau in units
am&ad threugheut the year.

Te iwpreve the bshavisr af g'enp preceszses se that they
centribute. teward the meeds ef the greup amd te the
achisvemsnt of the greups gesls.

Te understand the neceasity for maimtainimg am umrelenting
respect for the digmity amd imtelligemce of the imdividual

amd his ideas.
V ;

The studsnts will participate im a three day retreat umder

. the leadership #f Carl ‘iﬁuaada;‘, Dirscter ef the Evergreen
Institute.

The studeats wlll participate in a con‘b:l.nnl fear hinr
sesslen of Star Pewer=--a simmlatien.
The students will view 'bhal mevie, "2V,

The grenp functiened ttgather teward a cemmen selutlen te
a gm pﬂblen :I.n the ugj.tl atudiaa thmghmt. the year.

The pm;s Qf p-sitin non-va;-bal cmxniut-icn impreved

- im the unit: studigd tl’u‘o'ngh-u.t the year.

it :Lll grcup sﬂtugt-i-na *imroved in the

The bahnvi-r o tha 'm prceonsa e.-ntribut.-d ‘teward the
- needa off the m ndt.ha Achiemt. -f the grn:.pa

'Tha simdnnt -::'thninad renpcct z-r dig:ity amd in'b-mg-nga

if th:s ;mdividual and h;lg idns. :




The process eof cemmmnicatien 1s mere than Just a matter ef lamguagse,
transwission asd haviag sem-thing te say. [ £y

C@i&lﬁéﬁrii alse eaitaeﬁ, and iai%ve;‘bﬂ e’zéhange_ 'betﬂun persens
and greups. The geal ef the retrsat is te emphasize the latter.




Qujectivea:

Activity:

COMMINTCATIONS=»~RETREAT
To provide for experisnces which lsad to effesctive
m&m-raon;l mﬂaaﬂ.ﬂn.

To provide for soclal !.n'harantian ﬁm.ah leads to intelligent,
oonstructive solutions to problems.

To provide for experiencés which isprove the art of listening.
To improve the students' security in intarpersonal reiations.
To oreate an atmosphere of trust.

To develop ggifs;mna.

To develop Eﬂlf?!ic-ﬁéjptﬂﬂaﬁg

To develop peer raspact.

The students will participate in a three day retrect at
Camp Ll,fa;-it in th- Blaek Forest, Colorado Springs. The
retreat will be lesd by Carl Hollender, Director, Evergreen
Institute for Aumsn Development and Family Growth.

'mmathpaﬂdhtﬁnMﬂmmm-vﬂmua

human being. "thadrm, gociadrm, mientian
exsrcises, hody mnn f.uemqmu, and rﬁlpplq:l.nz will
hﬁthaﬂthudawlnywdinnrduw create a climate of

: vmﬂaﬂhmlﬁﬂmmﬂmmgipmhm

pmoﬁrata their trsd:l.t:l.cnnl rohs i.n :li.f- and mrlmsa
mu dirm:t m:nﬂ.an u:lﬁh th-uelﬁs md othara."

g (Emrg-m Insﬁ.wts)

'Igﬁirp-rmal mmmn ;s m:-a -ffceﬁn. .

anom i.ntamﬁ.nn lnd- ta ﬁn !.nfaﬂigint, mtmnﬁﬁ

. ':ﬂnﬂm to problm




COMMUNICATIONS=--RETREAT {comt.)

Evaluation: III. The srt of listening is improved.
IV. Student gained security in interpersonal relations.
V. An atmosphere of trust prevailed. ‘
Vi. The student developed BOE-MQES;
VII. The student developed sslf-sccsptance.
VIII. The student d:l.spl-y-d respect for his peers and their ideas.




R. Garry Shirts

This is a game in which a low mobility three-tiered soclety is built
through the distribution of wealth in the form of chips. Participants have
a chance to progress from ons level of socisty to another by acquiring
wealth through tradimg with other participanta. Once the society is esta-
blished, the group with the most wealth is given the right to make the rules
for the gams. They generally make rules which the other groups conslider to
be unfair, fascistic and racist. . A revolt against the ruies and the rule-
makers generslly onswes. When this occurs the game is ended. The game is
useful for ralsimg questions about the uses of power in a competitive
society.

Preparing for the Qame

i

The participants are divided into thres gpproximutely equal groaps nameds:
squares, circles, snd triangles. Each person wears a symbol represeniing his
group, i.e., the squares wear a square sysbel, the cdroles a circalar symbol
and the triangies a triamgular symbol. = T A

Each participant is given five chips. Each square receives one gold chip,
ons green chip and the remaining three randemly selected from the colors red,
white and blue. Each cirecle is glven one green chip and the remaining four

is that ons circle and ome trisugle Tecsive the same distribution as the squares,
' ‘assartment of red, white and blue.

i1.e., ones gold, one grnnmi random:




Determining the Chips Required for a Gams (cont.)

mnmb-rechhipemﬂndoqmls
The number of squares plus the mmber of circlss plus 1

The number of RED, WHITE, and BLUE chips required equals:
EXMGfpgrudmﬁmthstthMQfmandpm
chips required. Muhuﬂdhnhmtmaqnﬂnnhﬁafrud,ﬂdh

and blus chips.

Sxcample h:poumhanlihpeﬁphmaiﬂdnth—intausms,
sddrciss and 10 triangles. The total mmber of chips rcq:irod
aqn;ssSx:mor:!:ro. The total number of GOLD chips
equalst 12 {the mumber of squarss) plus 2 or 1. The total number
of GREEN chips required equals: 12 (the number of squares) plms 12
(mm:sfeimlas)plnalurzs. The total rnumber of RED, WHITE,
and BLUE s required equals: 170 - (14 plus 25) or 131 w**ch
means about Ll of each color.

Eiplnin;ngthamiﬁs
1. Tell the participants that this is a game that involves trading and
and that the three persons with the highest scores will bo declared
th-iinnér. They will probably ask later in the game if there is golng to bo
a group winner. The answer ist "The three individuals with the highest scores
will he dwnclared the winners. Domttﬂ;thﬁt.h:tamismgtnh
ﬁmﬁsﬁ@ttﬁmm@afarhgm. . , L ,

2. m.’l.n;ln th. fallminz ;corlng s;m ‘Eﬁ ﬂn pansipmta '
Every gold chip is worth 50 ts
Mﬁmmphuurhhz po!.nta

- Five cﬁpao!thstnm colaru-e jorth EOPQLnts
Fomr chips ‘of the same color are worth 10 points.
Three chips of the same color are worth 5 points
Ho extra pednts g.wm fﬂr two eh:lp‘ ‘of the color

: _A person's totai '

pin; ',"ifér's .chips of the aame |
he had four blue chips and one '




hIS(forthnbhnehipﬂ) plus 15 (for the red chip) plus 10 points
for distribution 6 the same color for & total of LS points. Thres
ndsmdtﬂbmiﬂmid;quth+5+199réopainta. Five reds:

75 + 2C or 95 points.

3. Distribute the ah;l.pg as outlined pﬂvimﬂy to the squares, circles
and triangles. : _

4. Explein the following :rulasefbargainﬂ.ng

8. maymtmﬂmhgtomthdrsmns.

b. They improve their scores by trading admhgmslyﬂthoﬁez
squares, circles and trianglea.

¢. Perscns must bcholdinghmdsta-rsnctatﬂds ,

d. Oﬂymtormwosmhgﬂ ﬁotaron-armoth-r
combinations are illegel.

e. Once participants tuuﬁhthﬁhmdo: mthar participart a chip
atmsquﬂnlniofeo!mmtb-mdd. If a couple cammot
mﬁhatradetuywhawtammhmrermmﬂn

£. m is no unless hands are toushing.

S ) L 40 B!d- ) ) ;
g T 1th folded arms do not hnntetndc id.t.h ot.h-rm
he '!11 qhips should be hidden. This Rule Should Be Str:. t_;_z. BEnfoz yed.
1. Do net revesl that the squares.are fAven chips o hi gher value
than the circles or triangles. - N,

| 3. Awothirmlaa mtmém:pprnpfiﬁa.
~ Start the Trading Session

1. mmmsmmmu,mmumnagm.wm.
thnitﬁllmtlﬂniunhe. , S

2. Dur;ng the trading nagon, ywr aus;atant ahm.'l.d b- pnt-tin; nnh
parﬂdpant'a m&m on. ﬂn bl:ckbeud o ‘

3e Af%irlnglmha tnéing anu:lnn, hav:nehmgahrn t:;th.:l.r
; 'ﬂk@lléi‘@hﬂ.i‘i.::_, SR ‘ _ y ﬁ

S Hm ymr asainhnt ’*ceﬁrdv-.thn' scores on ﬂlibl&ckbﬂﬂﬂ nppndi- the
persons initiais, (The initials and thedr -cérua can b- pﬂﬁ on hy the pnﬂd.pnnts. -
t.hmclvn Af an: ass:l.shmt :'L! not. availablom R SN :




Start the Trading Session (cont.)

6. mmﬁhafﬂmmﬂpﬂnﬁs session. The rules ave: :

a, Hold up a borms chip (a double chip) and tell them that this is
a bomus point chip.

b. Give each group three chips,

c. Telil them that each chip is worth 20 points.

d. ﬂmir task during the borms= session is to distxibute tho borms

2 to members of their group.

Qo chipg must be distributed in units of 20 or more, that is,

e perscn might receive all 3 bonus chips and 60 poiate or 3
paepl. might receive 1 chip each worth 20 points, but 6 mplc
could not recelve 10 points each.

f. They have five minutes to distribute the bonus ehipa. If the
groups has not distributed the chips at ths end of the five
mimtes, ih-pointaﬂ.libc tahmbnckbyth-diﬂetormdm

ons will recelive them.

ge Iha d-niaim ngu'di.ng the d:latributien of chipu mst be unminma
vote. :

h. Participants cm ‘sliminats peapln from the:lr by a mjarity
vote. (Eliminated people can fo;n snother group. E They should
ba & t;-:.mgip m '

T Anmr arq qnagtd.ons.
8. Start. ﬂ:s bonus chip barge;m:l.ng aesaion,
9. Attaor lhant z:l.va or t-en nimﬁs, -n:l tha boma chip bu'ga:.ning session.

10, Have thgs-pooplquhoracaiﬂbe&mapeinta ﬂoerdthngmtheblagkﬁ

11. Pnt thase peoplg uith ‘the highast total scores: i.n th- square groups.
,Ifthmiaadreiaarg'hiinglswhohaaahighnrsmthmaaqum, have
{;hﬁtrsdems. Axy changes should be announced to the grovp and it
_ : ndahamtbatmmdaouhowuagqnmimbﬂamacm, =
because thay did not receive enocugh points, and s0 and 8o .who was. & clrcle,
'.i.snawzaquanmeWﬂﬂiﬂawmﬁp@iﬁtﬁﬂ:maam'
In sny event, 1tnmtthattbamm.thittha Sqﬂiﬂﬂaﬂ:&dBtp
or those pgqplo ﬂ.ﬁ fhe ﬁgbaat scores. . . - g :

12, Stmth.ucm“d. SRR




Start the Trading Session (cont.)

13. After about the second bonus session, announce that the squares now
have the authority to maks the rules for the game and that while any group can
suggest rules for the gams the aquares will decids which rules will be implementoed.
You might tell the squares that they might want to make rules like: re~distribute
the chips on a more equal basis, require triangles and circles to bargaim with
the squares even though they have thelr arms folded, require triangies and circles
to give squares the chips they ask for regardleas of whether they want to trads
or not, etc. Announce any rules that the sguares establish to all of the
participants unless they want them kept a secret. -

1;. From thean on, play it by ear.

What is likely to happen 1ia mtmamam;ﬂhw:?tmh, roias
that protect their own power. This has happened in every crganized group that
we have played it with so far. The circlea and triangles will eiiher give up,
organize, bacome hostile, or commit an act of frustration and defiance. Stop
the game when 1t 15 avidmt that the squares have made rules which the others
consdder unfalr and fascistic. This is genarally after two to four rounds.
After the geme gather the group tagathez' and d.tseuas ths :L@Jicnﬂm of the
game for the real world.

S@maﬂmmﬂghtmttadismsgtthemddthagm. _

a. Aﬁthunamparﬂhlabﬂwmﬂnmﬂnutupbymgm
-'andtbaygtaormmﬁﬁahﬂuhnﬁﬁ?

b.: Do-st.hagﬁn;aymmsam'hmmmorm?

Ge Im. it the nature of man to seek ine 7 Tozttqttoba .
. better than his follw ‘man, to aeek for mece Pprivileges and wsalih?
I:yas,isth:n, 'mzvithmhatriﬂng:. Can they he
: ,:vhﬁﬂmﬂsd? I: th-nba nﬂl a.lumﬂﬂ ﬁa nan'i an:ah for

de _Ehaid :1.t hm_mia_h diﬂ‘mca !_f ths peap;e u!:w usre th

R h i &
B

g
k. ons have more wer .

cmgritim 'bchsv.tef mis 'm tﬂm‘?

1.1 ?r-pm diatribuﬁm of. ch:l.ps. e
_ Iﬂ.ﬂch partic;pnnta !Imsa thﬁa m!- C




Summary of Runles for Running Star Power (eont.)

3. Distribmte symbolas to appropriate ma.
Ll.i Distribute Ghips-
5. Expisin rules for trading session. '
6. Have the group trade for 10 mimutes or so.
7. After ten or so minutes stop trading sezsion and have the partieipanta
return to their original group.
8. Have them record scores on slips.
9. (Ave three bonus chips to sach group.
10. Explain rules for bonus chipa to esach gruup. :
11. Give the participants five to ten mimmtes for borms chip sesalon.
12. Pﬁh%mhhmmuuiﬁn@ﬂactaﬂﬂacﬂp;m
distributed and prepare them for the second ruvund of distribution.
13. End borms chip session.
1);. Revise the scores on the bnard to reflect points received from the
bonce chips. :
15, Promote high scoring perscns to squares and demote low seeﬁng aqnm-
' to circies cr triangles.
END OF THE FIRST ROUND
16. Repeat process.
17. mcrso&emqrthirdmdgi.“righutam:ﬂasforﬂmgmtg
) ths squares. _
18. Play it by the nose from then on.

Ongnat-afcmtian. Gm&aﬂamanaaﬂtﬂtaﬂkabmtﬂmgmm
mrsonel terme or, "who ﬂd ﬁnt to M“ ‘hefore going on %o the lisesues mwlvad
This can be an importart exy in interpersonal. mllﬂan:hipn,
members of the grovg understand their reaction to suthority, o tiv
situnations, etc.  However, it is important. that this: ‘discussion: dﬂds nat dmge
the egs,\ status or: ‘salf=concupt of any of artieipmtﬂ If, you see the
discussisn: going beyond the point of: friendly rivalry, you xigl ‘
1t more foroibly toward the isouss involved rather ﬂma the pe.
mmm&mmtmmamebaﬂyW@
might point out that every group that has: participated in the g:
haamactadﬂ.nasmﬂsllythnmmrﬂhm@gltﬁ" :
discussion towaxrd the’ qusﬁian uf ‘chai'.har n‘v m m‘ta j.g mh a d.ingﬂon
would. act m d!_ffamtly o :

Ir




Evaluation: T.

IoI.

IV,

Ve

UNITs COMMONICATIONS (cont.)

sirmlation provided an expericmce in interpexrsonal
rolationships.

The simmlation provided interaction with diffsrent social
elesses as well as interaction within a givem scclal class.

The sivmlaetion provided an insight into ths nature of men
in a cozpetitive situation,

The strength of a group act as compared to the strengt
on individusl who acts alone was understood.

Questions concorning the rises of power im 2 competitive
society were raised.

DO



COMINICATIONS==POWER STRIGGLE

1. To voderstand what may occur in a society considered o
be unfair, fascistlc and racists woen a revold against the
rales and rile-maksrs Snsues.

TI. Te undersbtand that unlike the Star Power Simmlatiom, the
game "Soclety"™ doss not end whon a revolt ensued.

Actividys The shudents will sse the movie "2" about ths rovolt in
Greucs.

Evaluetion:? I, The stedent understands what occurred in Greece when a
rovolt against the goverrment ensued.

11. The students understand that the society invelved in the
Graek revolt did not end, but was suppressed.




UNIT:
ObJjectives: I.
IT.

oI,

Iv.

Activities: I.
II.
I1T.
Iv,

Vo

Vi.

Bvaluatien: Ta

Il.
I11.
Iv.

V.

NATION BUILDING-~INTERNATION SIMULATION

The studert will help t9 bulld eor create the elemsnts of
which a natlen is cempesed.

The student will make decisieas as te the type of natder
he desires to create.

The studemt will make decislens as te how his natiem will
inter-act with other natloms.

The student will amalyze amd evaluate the comsequences of
his decisions as the decisiems effect the medel of his
ration.

The studert will emgage in research im erder te build his
nation.

The student will write a paper describing the matiex which
has been bullt.

The studenmt will develep maps, graphs, aad displays te
illustrate his ration.

The studert will cmmplete the forms necessary to the inter-
natisn simulation phass.

The studemt will imput relevant data imto a cemputer.
The student will amalyze amd medify his decisiems am . they
sffect, his natien.

The stu:2nt did the research necessary te the cempletienm
ef the umlt.

The studemt wrote a paper dsscribimg his matlon.
The studert prepared the maps, griphs, amd displays.

studernt. cempleted the necassary 1Ierms.

studenrt was able %z iapat the data inrte the cemputer.

o7



HATIOH-BUILDING UHRIY

In this wnit, stawdsnts will work with teachers to develop an undsrstanding
of the fectors imvolved in living in and operating a netion. The unit is
divided inbo two phases. In the first phase, the students will build or create
a nation accerding to the ocomstraints and directions given lster in this
manual. In the second phase, the naticms which have been created will interact
in the ways in which the students believe paticns imteract in the real world.
For example, nations msy develop military allisnces, trade agreementa, eto.
Once decisions have been mads atudents will be able to anslyze the consequences
of these decisions and to modify future decislona.

Phage I--Nation Building:

I. Students will be as=signed to a nation-team. Each team will
conslst of 5 - 8 stuodeuts. Each team will be told that it
is ite responeibility to build or develop a nation. The
glven factors in this sxercise will bes

A. Geographic size and location.

B. Decisions will be constrained by geographical size and
location in relation to ths countries in the real world.
E.g.o=A mythical natien lecated in the Middle East cannot
have an arctic climats.

C. Decisions must reflect internal logical consistency.

II. In dovsleping the profile~characteristics of each nation
the following elsments should be builb:

A. Size of population.

B. Composition of populacion--race, age distribution, religion,
stCs

C. Type and guantity of matural resources.

Do Economic structure--export vs. import, major goods amd
services,




Phase I--Hation Puildimg (combt.):

E., Allecaztien of GNP.

F. Type of gevermment - gatisfaction with system.
G. What are the gsographic features?

H. what is the stamdard of llving?

I. What is the cemstitubienal and legal structure?

III. Studenmts may werk em related prejectis gimilar te the fellewing:

A. Bulld maps. -

B. Werld's Fair type ef display showlng preducts, custems,
atce

C. A "ecellage" showing hew peeple live.

D. Graphs illustrating such things as age distribution,
projected grewth of pepulatien and/er GNP, imperi~export
gtatdstics.

IV. Tllustrated exawpls ot given geegraphical size amd iecation.

Phage II--Inter-Natien Simv .tlon Game:

I. Activitiew
A. Student, teacher briefimrg te

1. teach studemts how to complets the required forms
for the gams.

2. explain terminelegy, such as GNP, military allecation,
etc.

3. show importance and mecessity fer internzticnal
relations.

4. show hew cemputatiens required im the game are made.

5, explain the latitude and effect of each decision.

1 T f""
- 4
t.‘ LA..J



Phagg Il=eInt

ar-Naticn Simmietdon Gamat

explain composition and organization of teams and other
organizations.

explain the fumction of the Intermational Organdzation,
and the newspapsr.

Notae: See Appendix A for stamderdized forms to be utilized.

B. Play the gsma.

toesms £i11 out budgst form.
Cewgd@l T onh et hnlz Drem
information.,

all teams turn information to control ceater.
information is double checked at comtrel cember.
information is fed te conputer and the results obtalned
from the computer.

coumputer output is double checked by control center.
output information is handed to each team.

control center feeds the nswspaper some information.
teams decide on trade, alliances and treatles, and
relationships with the International Organization.
tesma proceed as sbove in steps 1 thru 9 until
termination.

onch dows) cedeu e

Cs Debl'i@fingo

1.

24

Student feedback seasiomns. ,i

a. To provide an opportunity for students to
question other students abcut decisiorns, results,
etc,

b. To proviis an opportunity for students to interact
about their own feelings in their particnlar rols.

Bvaluation.

a. Student dlary on what he did and what he felt
about it.

b. Student evaluation of other students performanco-—e
stress cooperation.

c. Teacher evaluation of ¢ach mation-team.
See Appeondix B.



Relatvion Between This Unit Ard Ths ECCP Course And Text

Tt seems that this wnit illustrates the follewing concepts as related te

KCCP:

A. Decisien-making

B. Modeling

C. Use of Cemputers

D. Feedback

E., Mane-machine interactiea
Bibliegraphy

1. "The Mrst New Natien" Lipset, Seymour.
2, "Intermatien Simmlation Kit" SRA.
3. See mewer versior or abeve by IBM.

4. "Imtermatienal Relations" Joseph Franrkel.




Appendlx R

fyaluation Form-~Natien Buildirg Unit

I1.

IiT.

Iv.

Tmaxm: List names of team members.

Consisteac;

Relatien te rezl world

BEvidence of research

Completeness a~d organizatien

Pragentatlion

~60=

s
Ui



UNDERSTANDING COMPUTER COINCEPTS

INTRODUCTION

In this unit, atitention is focused on the process and techniquss by which
computers are able to psrform the operations which meke them one of the most
powerful machines invented by man. The consepts assoclated with camputer
logic and the electronic circults which are utilized by computers bo solve
problems and r2ake decisons will bs studied in soms detail. During this unlt
we will learn to program a computer in a language called BASIC. 3ou will
actually control a milijon dollar computer thraugh ouwr remote computer terminal.
It is hoped that by this spproach you will gain somé insight into the power
and limitations of the computer.

COMPUTER SYMBOLS

Electronic devices respond to elsctronic signals. To make these signals
reprosent information, we wse a code, just as we use a code of sounds with our
voice or of written alphabetic letters when we want to communicate in a spoken
or written langnaga. As you may kmow, the modern day computer performs most
of its functions using ths zeros and onsa of the binary code. Using these two
symbols many difterent information codes can be developed and are in fact used
in various parts of a computer for handling different kinds of information
processing problems.

While the binary code may seem severely limited ar.. quite awkward to those
who are used to the decimal system, it is really simplicity itself to the computer.
Thiz 1s because the basic electronic parts inside the computer can exist in only
two possible states, current 1s either on or off, a Bwitch i3 open or closed,
magnetic materials are magnetized in ons direction or the opposite. There is no
in bestween those sxtremes. Some examples of this are given below:

ON OFF

p
(Y '
] -

WY

cmp, |

The logleal operations used by a digital computer to mske decd.sions as
well as other computer functions, are performed using the zeros and ones of
the binery system. The basic nature of these funcilons can test be demxastrat~d
with examples such as we show in the following section.

b=

oh



COMPUTER LOGIC

The logic circuits used in a computer are based upon some very simple
concapts. They ubilize the sams rules of loglc used to design home lighting
circuits, the rules of Boolesa algebra, invented by 2 rdneteenth century
English mathematician named George Bowle.

A Poolean expression or statemsnt is sither trus or it is false and those
two conditions can De reprssented by amy two state device such as those shown
on the first page. Boole devised a set of algebra~-liks rules for manipulating
triue-false expressions using three fundamental operations? AND, OR, and NOT.

In studylng thess three operations it mey be helpful to develop some .l
the fundamental elemsnts of symboiic loglc. These idsas will be useful in
solving more complicated and sophisticated problems.

THE "AMD" FUNCTION

exETETY CCERT—.

As our first exmmple of a logical oper&tdon, consider the following
statemsnts:

A. If I go outinors Here weo have two ideas which combime in a
and loglcal wey to produce a conclusion which

B. If it is raining according to the rulss we use in our think-
then ing is a true statement.

Coe I will get we-.

In order to convey the rasic characteristics of this combination of ideas
to the comuter, we mst flrx a way Lo represent the basic relationships which
1ink ths threse statements in the example above using a T=F or 1-0 binary code
with which the computer is able to work. Before doing this however, let's
examine thess statsments in more detall.

Here are two statements related in such a way that the third statement
can be arrived at as.a valid conclusion, given the information supplied by
the first two sbatements. To put it another way, if the first two statements
are trus, then the relationships between the first two sentences and the third
geritence are such that the third ssntence must also be trus. On the other
hand, neither the firat sentence nor the second sentence ALONE leads to a
loglcal conclusion. In order to make this point obvious, ve can restate the
thrie statements given above in the following form:

A, If it is true that I
go outdoors

AND If we ignors B then C 18 not necessarily
B. If it is true that it true, and similarly if we do not ccusider
is raining statament A.
THEN

Ce It will be trus that I
will get wet.

67






THE "“AND" FUNCTION {cont.)

If we ignore the context of the three stetsments and look only at the
relationships which exist between A, B, and C we can restate the system
as follows:

If A is true AND If B is trus THEN C is true.

The relationship Jinking statements A and B with statement C establishes
a get of conditions which suggest that C will be true only *“en statements
A and B are toth trus. It follows from this thets

If A 48 false If A is falBe If A is true
AND AND AND
If B is true If B is falas If B is trus
THEN THEN THEN
C ixs false C is felse C iz truae
I A is true
A
I B is false
THEY
C 45 false

To relate the content of these loglcal statements to a bimary system, the
following symbolz aere uwtilized.

fa gtatemsnt is true Fu gtetement iz nob true

A treth table showing all. the possitle combinations of truth valus for the
statements A, B, and C is showm below.

A B C This zimple combination of two statements
and 2 conclusion demonstrates one of the

]

T F F basic operations which a computer must be
F F F able to perform if it is to solvs logical
T T T problams. This operation is called "AND"

and is symbolised with an upeide dowa U. That is ANB, read A AND B, will be true
only when both statemsnt A and statement B are true. Or stated slightly different
statemant A and statement B must both bs trus before U &s true.

THE "OR" FUNCTION

Just as arithmetic uses ueversl different operations--addition, subtraction,
division, mmltiplication==to solve aritimstic problems,the solution of logical
problems similarly involves the use of several different opsrations. From the
atudy above you are familiar with the first of thess operatioms--The "AND" Functlon.

3=
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THE "@R" FUNCTION (cont.)

A sscond operation of basic importance is the "OR" function. Just as the
AND operation repressnts the idea of two things both being true, ths OR operation
represents the idea of elther omne or both of two things being true.

Agedn we illustrate with three statemesnis 4, B, and C.

A, If I stand in the rain
OR

B. If I stand in the shower
THEN

C. I will get wet.

Logizal representation of the relationships betwsen these three statemwents
may bs wiitten usimg the symbol U to msan OR. Ard the relationships could
then be summarized as AUB=C which is read A OR B is the zeme as C. Thls means
that C has the same truth value as the statement A OR B. Or differently, C is
a true statement only if A is trus or B is true or both A and B ars true
statements. A truth teble showing all pc:sible combinations of truth value
for A and B and the OR operation is shown bslow.

A B AUB

T T T

T F T

F T T

F F F
" FUNCTION

The two logical operati 3 discussed so far have each represented a concept
whioh was baslc to the deveilopment of logical reasoning. The "AND" cparation
represents the concept of combinaticn. The "OR" operation represents She concept
of alternative. Each of these is u binary operation. That 1s each operation
assigns a truth value to every combination of TWO statements. The last operatlion
we v "1 study--The "NOT" Function~--represente am equally important, but samswhat
different concept. This operation requires only ONE statement and thus i3 called
a unary operailon. '

The NOT function reverses the truth value of a statemsnt. That 1s if
statement A is trus then NOT statemant A 1s false. If gtatement B is false then
NOT B is true. Symbolically the operatdion NOT is vepresented with a~. For
example, if a statement 1s represented by A, them NOT A is uritten~’A. The truth
table for this function is given below.

~A
F
T

= 3l
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IIAND“ awi IIOR“ and Wm‘r"

The concepts of AND end OR and NOT cam be combined to express scmaewhat
more complicated conditions for a logical problem. You may wish to £ind out
when statements containing various combinations of these operations are tiue
or false. To do this we construci truth tebles for all poszsible combinations.
Stady the example below.

A. If I go outslde C. If I stand under Do I will get
AND OR the shower THEN wetb.

B. If 4% is reining
We want to find out when D is a true statement.
This combination of relationships may be expressed symbolically as

(A A¥D B) ORC = D
(A M B) UCs=D

Building the truth table--first colwmms A, B and ANB, then C and (AB)UC.

Exercises--Problam Set 1
Construct truth tables for each of the following:

1. A8 3. ~n{ar8) 5. AW{BUC)
2. AU~B . (AfBYIC
Using truth tables determiné which of the following statemsnts are true.
6. MB = AN(AUB) 8. Anst’p) = AUB 10. AU(BfSC) = (AUBYWY(ADC)
7. MWW =N AUE) 9. AN(ENC) = (#B) C
=65«

A_ B A% G (ANB)UC We ses that D will be true im five
T T possible casss for A, B, and C. You
T T T F T should verify for ycurself that each
T F F T T iz true under your usual reasoning

T ¥ F F F pattern.

F T F T T :

F T F F F

F F F T T

F F F F P



Exercissg-=Problem Set 1

Each of the follewing four statements has the truth value irdicated. Ih
probisms 11-15 symbolize sach sentence using A, B, C, D, Uy}, and </, and then
tell if the statemsnt is truwe or false.

At The earth is rounde-trus.

Bt Dessrts are dry--truve.

C: Ocoans are cold--false.

Ds The moom is fiat--~false,
11, The earth is round or the moon is flat.
12, Deserts are dry and oceans are cold.
13. The mocn is flat and deserts are mot dry.
1. It is not trune that the moom iz flat.

15. The earth is romund, or the deseris are dry end oceang warm.

MATHFMATICZ. MODFL OF OUR ICGIC

To trausalt the relationships developed in the previous sectioms to a
computes, we must bulld a mathematical mode)l for our AND, OR, and NOT. opexatioas.
This is a simple task since the truth value is always one of two states; elther
T or F. Wo can replace each of thess with 2 1 or a { of the binary code. Thus
we arbitrarily malkes the following substitution:

let T be replaced by 1,
and F be replaced by O.

Our truth tables for AND and OR them look "~ thim:

A B %_1; A B AUB
o — 0 ['3 0 0
0 1 0 0 1 1
1 0 0 1 0 1
1 1 1 1 1 1

A oomputer is scmetimes used tc debtermine the truth walne of a componnd
statement such as:

A teacher bac decided to award am A to each studert who has an
averags of S0 or above AND who has tarned in 5 or more aszigmments.

This statement con be repressnted symbollically as:

S = gtadent who has an average of 90 or above.
A = gtudent who has turned in 5 or more assignmenta.

The ctapound statement is then: SMA

ERIC | -te-
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MATHEMATICAL KODEL OF OUR 1.OGIC (cont.)

And the four possible combinationa for each gtudent are shown below:

CATEQORY S A A WAY Qrade Awarded
1 F=0 O 0 No
2 F=0 X 0 Ho
3 Tl 0 0 No
L T3, b 1 Tos

T¢ 1s clear that only studente in category L received iA's since studente
in catogories 1 and 2 did not have a high onough average, while those in categery
3 hed not turned in emowh assignments. As expectud SM 1s tzus only vwhen
both coaditions are trrs and otherwise it ie false.

Problsm Set 2
Using O's and 1's comstruct the truth tables for the following:
1. ADvA 2. (AN=LIA 3. @EumsYr-C o ~ANEBOC)

In problems 5-7 < bolize the statement with A,B,C, etc. and dotermine
its trath value.

A = Drawing a flowchart is difficulf~~This is false. '
B = Logic is easy--This is true.
C = Algebra is helpful--This 1s trus.

5. Drawing a flowchart is diffierl¢ and loglc 1s easy. Is this statemsnt true
or false? (hint: symbolize it .hen draw z truth table) '

6. MAlgebra is aot helpful or loglc is esazy.
7. logic is not easy and algsbra useful, OR drawving a flowchzrt is diffiocult.

TROTH TABLE DESIGHN

Suppose we are glven the job of finding a logical axpression for C whlch
involves A and B amd which has the following truth %able:

B

S oo
HOoM
or = oio

15Tf



TRUTH TABLE DESIGN (comb.)

We £irst note that this is not the truth table for A1B, or for AUB both of
which we have studied in detail previoualy. Please sxamine carefully sach of
the following truth tables.

A B rA ~ B ((-‘%f‘ﬁz A B ~A (~AMB)
50 1 T . 0 0 1 0
0 1 1 0 0 0 1 1 i
1 0] 0 1 0 1 0 0 V]
1 1 0 0 0 1 1 0] 0
Tabhlae 1 Table 2
A B ~B (AnB)
0 0 T 0
0 1 0 0
1 0 ps 1
1 1 0 6]
Table 3

Did you observe that each one has a 1 in one and only one row of the result,
and that each has its 1 in a different row from each of the others?

Returning now to our ordglnal problem, '{Ahat of, find a logical expression
for C, we note that its truth table has 1lfs in only ths second and third revs.
We can thus f£ind basic AND expressions with 1°’s in these rows end combine them
using OR expressioms. Our result is then:

C = (~ANB)U(AN"B)

'We can verify that this result doss give us C with a truth tabls.

A B A (~an8) ~B ( £\nB ~ANB)U(ANB
5 0 1 0 1 b‘)—‘“—s"—lﬁg“"‘“")'
0 1 1 1 0 o) 1
1 0 0 0 1 1 1
1 1 0 o 0 o) o

Simce the last columm of this table correspends exectly with C in the
original problem, we conclude that the logicel expres=zion desired is:

(~’A0B)U(AD~B)

PROBLEM SET 3

Find a logical expression which has a truth table as shown.
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PROBLEM SET 3 (conbs)

l. _4& B G 2, _C_ 3._C_ o C

0 0 1 0 1 1

0 1 1 0] 0 2

1 0 0 1l 1 1

1 L 1 1l 1 0
Find an expression for Note A, B are
C = . involving A, the sams as in
B, etc. Problam 1.

5., In the stairwsy leading to our classroom there.is a light controlled by two
switcheg--one at the Zop of the stairs and ons ab the bottom. If both switches
are off, the light will be off, but it can be turned on by flipping oither
switch. Simllerily when ths light is om, it can be turned off by throwing
elther swltche.

Develop a truth table and the loglcal expression which is necessary to
design a circuit Jike this oms.



INTRODUCTION TO THE LOGIC CIRCULT BOARD

The Logic Circult Board is a collection of many electronic comporents.
Tt is useful im the designm amd amalysis of simple circults. Ir each of the
beards o batteries are required. The top panel displays four lamps, tour lamps,:
tour slide switches, amd four relays. Can you ldentify sach of these uaits?

Notice that feur sets of double syelets marked with a mimus sign are
available ai the center of the pamel. Elecltrical energy required to cperate
any unit on the board can be obtained by imserting the tapered pim at the ead
of the connecting wire into any ot these eyelets, and then imserting the free
end of the wire into the eyelst cona-~oted to the element which is te be operated.
To prevent breskage always grasp the tapered pin by the plastic grip and lnmsert
or remove the wire with a twisting motion. Otherwise, the wire will be iLroken
away from the pin.

-

Each terminal is comnected to two eyelets. This is sufficlemt t0 commect
any desired circuit since am arbitrary mumber of terminals can be comnected
together by a chain of jumpers.




Figure 1 shews a slide switch cut away so that you may see hew 1t werks.
In Fig. 1 the switch is ir the "O" position. The metal bridge carried by tre
jnsulatingz handle is connecting the termimal b te the termimal c. Simce the
lagap is wired te the battery through termimals w and c there is a gap in th=
metalilc path betwsem m amd c amd the lamp is meot 1lit.

T Fig. ¢ the switch has been operated and thus the slider is im the "1"
position, Now the metal bridge commects terminals m ama ¢, simce there is a
complets metallic path frem te battery threugh the lamp 1t is 1it.

Figure 3 is a2 circuit diagram arranged to shew how the clrcult symbols
correspond to the switch, lamp battery and wires in the plicturss.

For clarity the detalls of a slide switch are drawn for only one contact
om the switch. Each of these switches each have four sets of such ceatacts.
The ), sets are imsulated from each other but are logically comnected, whemever
the slider 1s operated all four make cembtacts are closed and whemsver the
switch 1s returmed to a mem-operated positiem all four of +he break ceatacts
are closed.

Figure L shows the truth table fer the switch A. Ir A is opem (Rt operated)
then the light (41) is off (0). Howsver, whem the switch i operated (clesed)
the 1ight (L1) goes om givimg a truth valus or 1.

In eur first learmimg experiemce with the IC™ . -~ re the clrcui whown
in Fig.l. We wish te comtrol Lamp L1 with switeh. .. - us use the sec..uw 1
contacts comtrelled by switch A. To de this cemmeci a wirc from Lamp L1 to the
n (make) eyelet of Jectiom 1 of A. The diagrsm (Fig. 3) imdicates that the other
certact of ssction Al must commect to the mimus termimzl for slectrical energy.
The o (cemmon) syelet represemts the other comtact of the switch circult by
operating switch A, Now shift the tapered pim from the mimus (=) eyslets en
the parcl. Chekk your circult by operating switch A. New shifi the tapered
pin from the mimus term!mal «n the pamel amd to any other megative terminal
and obaerve the actiom of the swit:h.

The operatiem ef thisz circuit 1s described by the Table of Combimitloms
(Fig. 4) Celumm A represemts tha state of switch A and Column Ll represents
the state of Lamp Ll. Thus a zero (O) under the A desigmates "Switch A is
not epersted," while a ome (1) in Column A designates Switch A is operated.
Correspendingly a zere under L1 represeats Lamp L1 is not lighted and a one
(1) in Columm L1 states Lamp L1 1s lighted. Check the Table im Figure Ly
using the cilrcuit you wired,

ﬂ?lﬂ



PROBLEM SET L

1. Connect L1 and two contacts of switches A and B as shown below.
. i A B L1 ]
N .. ® QO ‘
O *ff 3% % () A
' / Q
y i
2. Operats switches A and B, observe Lamp Ll, and complete the Table, above.
Why is the circuit called an AND circult? How many ones are in the cutput
column of ths Table?
3. Connect L1 and the contacts of A and B as shown in Fig. below. What is the
effect on Ll o%¥ operating (1) A only, (2) B only, (3) A and B? Explain.
'—7 ) L}
A 2 /1
- A - + ) O
o © 0 [
{ O
- ¢
4. Complete the Table, Fig. above. Explaln why this circult 1s called an OR
circuit. How many ones in the output colum of the Table?
5. How many ones 1l's would be found in the output column of a Table for A AND

6.

7

B AND C? Verify by wiring a circuit and comstructing a table of combinations.

In order to inltiate a call, the recelver in a telephons booth must be 1lifted
and a coin deposited in order to obtain a dial tone. Each of these acts
operates a swiitch. Prepare a logical expression and a circult dlagram that

meets these requirsments. Wire it upon the board and prepare a table of
combinations.

The fire alarm system of a school has a mumber of switches, lets say four,
located throughout the bullding. Prepare a logical expression and circuit
diagram showing how any one of four switches may be used to sound the alarm.
Wire 1t up on the logic circult board. Prepare a table of combinations.

"r“; ?;;



COMPUTER LANGUAGE

BASIC is a compiler language that was developed av Dartmouth College in
sptember of 1963 bty Professors John G. Kemeny and Thomas E. Kurtz. The
bbreviation BASIC stands for 'Begimmer's All-purpose Symbolic Instruction Code.
hls language was originally designed to be a simple language that studsnts
ould use arter a few hours of study. The language has since besn expanded
nto a more powerful, general-purposs programming language, but the simples core
as been retained. The novice can use the simple slatements of elementary
ASIC whether or not he is aware of the additional features avallable to the
ore expert programmsr.

The best way to learn BASIC is sit down at the teletypewriter; and do some
ASIC programming. The teletypewriter keyboard is simllar to a typswrlter's,
xcept that there are no lower=-case letters. There. is no backspace key, butb
ASIC doss allow the programmer to correct errors as he types. Typing a left
rrow (4 ) effectively backspaces the teletypewriter one space. For example:

11 Fpre—«OoR T = ) vo &
ould be recognized by whe computsr as

10 Foee T = | te [®
1tting the key merked RETURN signifies the end of the statement and resturnus
he teletypewriter to the left edge of the paper; the computsr will. send a
INE FEED to the teletypewriter to advance the paper one line and indicats
hat 1% is ready for the next statement.

Here 1s an example of a simple program in BASIC; it's a program for cal-

alating the hypotemuse of a right triangle.

¢ L&T X = 5

26 LET 4 = 1€¥

3¢ LT HE = s@QR (X7 2+ Y4+3)

b PRINT v THE HYPOTLVUSE TH) HT
: 56 END
‘11 statemsnts begin with a number which serves to identify that particular
tatement and shows the position or that statement in relation to the rest of
‘he program statements. Second, the statement itself, which follows the
‘tatement number, always begins with an English word that serves to identify
‘hat type of statsmont it is.

Statements need not be entered in order as the program 1s composed, but
ne program is executed in order of ascending statement numbers. ' Experienced
rogrammers usually chooecs statement numbsrs which are mmlgiples of five or tens
2is is to leave room for inserting additional statements later, should they
. » nseded. Also, a statement cen be deleted from a program by typing the state-
" snt mumber and then hitting the RETURN key.

- ardables, Expressions, and Operations

o Variables are the nsmes we use in two weys. Flrst, to represent numbers
.4 mecond at the same time, the names of computer cells whers thess numbers

b ré locatedo
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8. ilere is a circuit problem for you to solve. You are given cwithces A and B
and Lamp Ll. Draw a circeit that will light the lawp only if A is cperated
AND B is NOT operated. Prepare a Table of Combinstions for this problem.
Wre your circuit and check it against the Table. If necsssary corract
your circuit. Draw the corract circuit diagram and the Table in the spaces
bolow.

"7
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The last two may seam strenge o you, but they are quite simple. The
letter "E" stands for oxpoment and means "10 ralsed to a power." Thus

14ES 45 1k X 10° = 1,400,000¢ .
=0.6E=l i =C.6 X 10”4 « =0,00006

A veriabls may bs nmesd in BASIC with a single letter of the alphabet or
with a letter of the alphabet followed by & single diglt, O through 3. (_;wgf_é?’ £1,
Any constan® used im a program can be ah integer or & decimel fraction.
For example;
) , 5.1 , 2.5
An expression is: 1) a varisble, or

2) a comstant, or
3) any combinatiom of variables and/or constants connacted

by operaters.

Thus

K, 10.5; Ehe+ (¥1ke6 + X), 03, Texd
are examples of expressions in BASIC.
The arithmetic operaters in BASIC are:

# mmltiplication + addition

/ division = subtraction
Also, since thera’'is no wey of writing X2 on the teletypgwriter, the symbol T
was chosen to signify exponentiation. Thus, X{2 means .

1. The LET Statemont

When & let statement is executed the variable on the left gide of the equals
sign is assigned the value of the expregsion on the right side. The form of
this statemsnt la:

et X = K+ 1

This causes the camputer to add ons to the value stored in K and to store
this sum in the cell nemed X. The general form of this statement 1s:

Q
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LET {variable = expression
In some computer systems, for example the Hewlett=Fackard, the LET can be omitted.
'I'HUSLE‘I‘X@K*lcouldbewrittenXmK+lonsucht:jstems.
2. The PRINT Statement

This statement causes the system to print output from the program on the
teletypewriter. An example 1s:

PRINT "THE SUMOF 2 + < I3" X

The general form is: :
expression expression

PRINT or > , < or > 6o
message msssage

To print a message we simply enclose the message within quotation marks in
the PRINT statement. We may print the value of any variable, constant, or formula
by including it in the PRINT statement. The word PRINT followad by nothing causes
the teletype to space one line upon exscution.

3. The END Statement

Every BASIC program must have an END statement and it must have the largest
gtatement number of any in the program. '

4. The GO TO Statement

This statement alters the normal sequential exscution o program statements
and transfers control to a specified statement number. An example of this statement
is:
10 g®@ TO 30

This statement causes the computer to take its next instruction from line

mumber 30, and to proceed sequentlally from that point. The general form of this
statement is:

GO TO ( Statemsnt Number>

The program then contirmues from the line specified in the GO TO statement.

5. READ and DATA Statements

The general form of these statements iss

ol <5 |



$. READ and DATA Statements (cont.):

READ € wvariable list >

DATA € mumber list 77
and specific examples are:

10 READ X,Y,Z

20 DATA 12,3

Whensver & READ statament is vsed in a program there mmst be at least ons

DATA statemsnt in the program. When the first READ statement 1s executed, the
fPirst mmber in the lowsst mumbered DATA statement is assigned to the first
variable in the READ list, the second mumber to the second variable, and s0 on

until the READ warieble 1list is satisfied. Subsequent READ statements will bogin
reading data where the previoms READ left off.

The INPUT Statemant

This statement is uwsed when the programmsr wants to input mumbers into his
program from the keyboard as the program exscutes. The general form 1is:

INPUT <ardiable, variablej;.cse.~>
and a specific example is:
35 INPUT X,Y,Z

. When the INFUT statement of the program is executed, ths teletypewrlter
will type a question mark, indicating that input is to by typed. The programmsr
responds with the correct values for the variables. He then presses the RETURN -
key, and the program contimues.

7. The IF-THEN Statement

This statement tests for equality or inequality between two expressions and '
transfers control depending on whether the test is true or falss. An example of
this statement is:

50 IF X = K/2 THEN 35.

This causes the computer to compare the value of the number im X with one-
halt the value of the number stored in K. If they are equal thse computer will take
i1ts next instruction from line mumber 35. If they are not equal the imstruction
following line number 50 will. be ths next one executed. The general form of this
instrction is: -

e
o



1F { expression > relational operator { expression »
THEN { statemsnt mumber >

The relational opsrators allowed are:

¢ less than
> greater than
{ = less than or equal
= - greater than or equal

- sq‘u.al
£ ~y not squal

If the test is trus, control will transfer to the . atement number foll owing the

THEN. - the test is false, com’;vol transfers o tne next sequential scatemant.
8. ‘.. FC% oes NEXT Statements
0f >~ 4in a program it 1s nacessary to loop through a group of statemsnts

gseveral tuwmes to perform a calculation or a printeou®, The FOR ... NEXT statesment
does thic with a minimm of programming effort. ©iu general forii of the two
statements 1s:

FOR { variable™y = ( expression™ T0 ( expression > STEP { expression 7

NEXT { variable 3>
and a spacific example is:

10 FOR X = Z TO ¢0O STEP 5
20 LET Y = Xt2 + 3

30 PRINT Y

4O NEXT X

The values of the expressions for the initial and final values are computed once
upon entry into loop, as is the step size. It the step size is omltted, it
is assumed to be one. Let us consider the example:

10 FOR X = 5 to 25 STEP L
20 PRINT X
30 NEXT X

R

Upon entry to the FOR loop in statement 10 of the example, the variabde X is set
to the value 5. Statemsnt 20 is executed, and then the NEXT X statement at 30
directs control back to the beginning of the loop at statement 10. X is now
increased by L and the process repsats itself. When X is larger than 25, the
FOR-NEXT loop is completed and control is transfered to line 0.

9. The REM Statement

~78=

o &
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9. The REM Statement (comb.)

The RFM statemsmt is used to imsert commsnis inte programs, for explanation
and future documentation. For exsmpls,

10 ILET Z2 = 3
20 REM Z IS THE LENGTH OF THE RECTANGLE
30 PRINT 2
The computer doe: mrt p. = .~ act upom this typs statexsnt. It 18 for informaticn

only.

CONTROL COMMANDS

There are several cc.m. .3 th - may ba given to the computer by typing the
command at the stert of = ne iime 0o line mmber) and Jollowing the command
with a CARRIAGE RETURN.

STOP- Stops all operatdoms ¢ omce aven when the telestypowriter 1s typing.
RUN- Bagims the computation :I a program.

SCRATCH~ Destroys the problem currently belng worked onmj it gives the user a
"clean sheet" to work om.

1IST~ Causes an up-to-date listing of the program to be typed out beginning at
1ine murber XXXX and contimuing to the end.

In conclusion, programs writtsn according to the rules given, will rum on any
system using the BASIC languags. Programs should be prepared on "local" according
to the instructions on the following page amd then "RUN" on the computer.
Instructions for rumning are glven on page §3.




10 PREPARE A PAPR TAPE

1, Tum e gomtoe Johon the Jowr gt of snsa o el T e
on the typeuriter bub nothdng i1l go - over the telephone line,
‘. o "0 bt on Lo of el (e g ) i s e
punch,
3, Prosy 'HUB QUI" and 'EEPRATY ey f amsously, T ghves 2 Moader’on
the tapa.
L Typo program, Iou nay leave spaces shereever you plezse.
5, At the end of each Line, type "RENVRY' and "LINE FRED" and "HOB QUT' in this
order.
6, I¢ you make & nistake while makdng a tape, you nay do ons of three things.
a, Retype the entire line,
be BACKSPACE the {ape, the muber of spaces raquired and the same
mmber of "BUB CUTS"«
¢, Type a laft armow, ¢, for each lotter, mnber o gpace which you
wart $he computer %o dgnore,
Atter doing elther b or o retyps the item correctly.
T, Ater the last RETVRN D LIVE FEED, punch about an dnch or two of FB (VIS
and tear tape off.
8, Tun control to "0FF" (Lower right sids).

R

T0 OPERATE THE COMFOTER

1. Place paper tape in Taps Reader. Bo cure veader is in "Trse" positicn,

¢ Turn scoustlc ooupler "ON".

3. Turn control knob to "Line's

b Using the telephons dial tne followins muber:

5, Place phons in aceustic ocupler ersdle.

6. Typs a fow lotters and then preas the RERIN key, The comouter will respond
with "0

7. log in by typing an o RETURY,

8, Tor & new program typs "Tepe’, (Return)

ifter the computer Line esds and returns tum on tape reader,

10, When the tape is &1L rum in type Hey'. (Retm)

10, After it line feeds and returns fype "R, (Reburn)

12, Nachine will then compute progran aud type answers,

13, If you vant to stop nachine while printing, type “gtop" or "CTRL", "SHIFI"
AND VP! ke all at the sams tine,

1, If you vant to run @ prograa slready dn the cosputer Library, type GEM-
(progean nipe)

15, Aftar comprier lne feeds and returns, ype M.

16, hen progran is exscuted, ype "Bye" and achine w11 disconnect 18selfs

17, Turn consold t¢ "OF", iiang tp thons, and tum acoustic compler '0FF",



Summaxry of BASIC Definitions and & cemex’ 3

Constant: A rmumber composed of digits with or w' “out a iecimal 7.int and/or
signj or a mumber composed of digits ' . the letter E followed by
a digi.to

Line mumber: An integer mmber be -veem 1 and 999¢ ,

Simple variable: A single letter or
A letter followed by & digit,

Subscripted variabls: Letter (expression) or
latter (expression, exvress: o)

Expressions A variable or
A constant or
Auy combination of variables and/or coutamts commected by arithmetic

or-axrators.
Aritlmetic operators: First prierity - exponsatiation
Sacond priority . maltiplication
division
Third priority 4 addition
.. subtraction
{ Less than
~r Greater than
Comparison: — Equal to

¢ =less than or equal %o
— =(Oreater than or equal to
< 7ot equal %o

Label: "Any letter, number, or symbol"
(except quotation marks " ")

READ variable

RBAD variable, variable, ==-, variable
DATA constant

DATA constant, comnstant; ..., constant
DATA constant; convtant, "string"

INPUT -rariable
INPUT wvarlable, varisble, ..., variable

LET variasble = expression
GO TO lines mmber

IF exnpression comparison expression THEN line mumber
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FOR eimple variable = expression TO expression STEP exprossici
FOR siwple variabls = expression TO expression

NEXT simple variable

PRINT
PRINT expression
PRINT label
abel
PRI or 2000}
xpression
END
FUNCTIONS SQR
“INT
RND
ABS

labsl
or
expression 7

aquars root
integer part
random mmbsr
absolute valus



PROBLEM &

1. Make a paper tape of the following program:
10 PRINT "THIS PROGRAM WRITTEN BY your nams"
20 PRINT
30 FORI =1T0 L
4,0 PRINT "LEARNING ABOUT COMPUTERS IS FUN"

50 NEXT I
60 END

2. Call the computer and load your tape into the computer memory.
3, HUN the program.
lio Have the computer list the program. .

5. Turn the output sheet and tape into your instructor.

PROBLEM <
write and run a computer program that will print your nams 5 timss and then
S'wpo
This problem solution should include:
l. Flow chart
2. Program listing of correct program.
3., Output from computer run.

Your output should look like this:

PROBLEM ¢ BY GERTHUDE PANSY LeT C= ¢ |
GERTRUDE .. PANSY /O LeT Az IV @Q& ¥* (NA/[) Gy
GERTRUDE  PANSY .

GERTRUDE. ~ PANSY 20 PritT ¥
GERTRUDE  FANSY
GERTRUDE  PANSY 1S Ler C T oAy

Ve LTH C=28& Thew S¢

DONE

¢ d L:/l/'f




PROBLEHM 3

Write and run a BASIC program that will do the following:

Assume that you can save money as follows: 1 cent the first day,
2 csnts the sscond day, L cents the third day, 8 cemts the fourth
days.es.0tc. sach day doubling the amount previously saved. Have
the computer primt out a table showing the results of following
this plan for 30 days. How mach would you have to save the 30th
day? What 1s the total amcunt you would have saved aftesxr 30 days?

The problem solution should includs:
1. A flow chart.
2, Program ldating.

3. Output from a computer run of the program.
L. Answers to the questions.

Your output should look like thils:

PROBLEM 3 WRITTEN BY GERTRUDE PANSY
DAYS DAILY AMOUNT TOTAL SAVED
1 001 .01
2 202 .03
3 001‘ 007
h 008 015
30 ? ?

PROBLEM L

Write and run a BASIC program that will count by 2's from a starting point

which is input from the telstype keyboard during the run. The compatexr should
stop after it has counted 5 mumbers.

The probelm solution should include:
10 mw Ohar'bc

2. Progrsm listing.
3, Two differemt coapu’  rums.
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PROBLEM 4 (cont.)

Your ocutput should look lile this:

PROBLEM Il BY GERTRUDE PANSY

7? 16

27 L
L 6 8 10 12
2? (Type Comtrol C)

DONE T
\._‘-/

PROBLEM 5

Write a "BASIC" program that will print out N integsars starting with A. Then
modify the program to calculate the sum of the N imtegers, along with printing
out the integers themsolves.

This problem solution should include:
1. Two flow dlagrams
2o Two computer mrograms

3. Two program listings
L. Output from the computor runs ot the programs.

Your cutput should look like thia:

PROBLEM 5 BY GERTRUDE PANSY

1 2 3 L4 5

6 7 etc.

The sum of N integers is °







PROBLEM 6

Write a BASIC computer program which will imput two numbers from the teletype
xeyboard, both of which are less tham 150, amd fimd their sum. The computer
should print out the wumbers, the sum, and tell whether the sum is greater
than 200,

This problem sgiution should #ncinde:
l. A flew chart
2., Program listing

3, Computeyr rum which includes at lesst 3 palrs of nuwbers with sums
over 200 and 2 pairs with sums less tham 200.

Your output shouvld look lilce this:

.

PROBLEM 6 BY GERTRUDE PANSY
7T 3, 5

THE SUM OF 3 AND 5 IS 8 AND
THIS IS LESS THAN 200,

?? 1h7, 102

THE SUM OF 147 AND 102 IS 249 AND
THIS IS GREATER THAN 200.

PROBLEM 7
Write a "BASIC" program that will convert inches and feet to meters and centi-
moeters. Use a READ=DATA statemsnt.
Your problem solution should include:
1. Flow diasgram

2. Program listimg
3. Output from a good computer run

Your output should look like this:

PROBLEM 7 BY GERTRUDE PANSY

39,37 in. = 1 mastesr
3 ft. 8 in. = ? meter ? centimeters




PROBLEM 8
Write a computer program to solve the following problem:

Mr. T.M. Shrewd wants to know the difference in interest if his savings
account (present balamce is $250) is compounded anmually, semi-anmually,
quarterly, daily, or hourly. Assume the current rate of interest is 6
percent and that Shrewd plans to leave the money in the account for 10
yoars.

This problem solutlon should include:
l. Flow chsart

2., Program listing
3. Output from the computer rin.

Your output should loock like this:

PROBLEM 8 BY GERTRUDE PANSY

INTEREST EARNED

YEAR PRINCIPAL ANNUAL SEMI~-ANN. QUARTERLY DATLY HBLY .
1 250,00
2
3
10
PROBLEM 9

Write a "BASICY program that will compute the sum of the first 1000 positive
integers. Use a FOR~NEXT loop.

Your problem solution should include:

1. Flow diagx'm
2. Program listing
3. Output from a good computer run

Your output should look like this:

PROBLEM 9 BY GERTRUDE PANSY

THE SUM OF THE FIRST 1000 INTEGERS IS °

-88-
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PROBLEM 10

Regularly each month, Mrs. Ima Saver deposits $600 imto a joint savinge account,
an unknowm to Ima bat just as regularly each month, her husband, Worthmore with-
draws half of the them curreat balance. After a ysar of these goings~ony; how
much money does Mra., Saver think they have im the accourt aand what is the actusl
balance? You can meglect interest and round off errors.

Your solutiom 40 this problem showld include:
1. A flow chart

2. DProgram listing
3. Output from the compuber run

Your output should look like this:

PROBLEM 10 WRITTEN BY GERTRUDE PANSY
MONTHS EXPECTED ACTUAL TOTAL AMT.
BALANCYE BALANCE WORTHMORE TOOK
1 600,00 300,00 300,00
2 1200,00 450,00 750.00
3
L
¢ / \
12
PROBLEM 11

Write a "BASIC" program to give the slope of a line given any two points.
Use a DATA statemsnt.

Your problem solutior should iwnclude:
1. A flow chart
2. Program listing
3. Output from a good computer runm

Your output should look liks this:

PROBLEM 11 BY GERTRUDE PANSY

THE SLOPE OF THE LINE WITH POINTS
(2,3) aND (5,7) Is . .

OUT OF DATA LINE 10
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PROBLEM 12

write a "BASIC" program to dstermine and print out in horizontel lines the first
20 terms in the Flbonacol ssquence. Your program should also indicate thoae
terms whigh are odd mmmbers. (You may use any method you wish to desigm in order
t0 do so0.

The Fibomaccl sequence 1s the sequence of mumbers 1, 1, 2, 3, 5, 8, 13, 21, <oy
esch of which is the sum of the two previous numbers (these mumbers are called
Fibonacci mumbers).

Your problem solution should include:
1. Flow diagram
2, Program listing
3. Output from a good computer run

Your output should look somsthing like this:

PROBLEM 12 BY GERTRUDE PANSY
#l w1 2 3*3 #5
8 *13 *21 LI

—

PROBLEM 13 Carbon-1)l; Dating

The decay curve for radioactlve elements is exponential and of ths form
A= 3 e »

whers a 18 the initial amount of the element present, and A the quantity pressent
after t units of time. The base b and the constant K will depend upon the element
and the choice of units for time. The half=1ife of radiocactive decay is the time
in which the amount of a given radiocactive material decreases to one~half its
original amount. Radiocactive Carbon 14 is created by the action of cosmlic rays
on the atmosphere, and the amount present in a living substance remains approximat-
ely constant. Growing plants and the animals that eat the plants absorb cazbon=-ll
during their life, but the process stops when the plant or animal dies. Radio-
active decay then causes the relative amount of carbon-ll; to decreass. Measure-
ment of this less of radiocactivity in fossils permits an estimate to be made of
their age. Such a process is known as carbon-ll dating.

Consider the followlng law of decay for a @pecific fosasil and the elemt
Carbon=-1N4,

A = Loo - 2kt
where A is the amount of C=1ll; present in milligrams after t years. IYcu are to
prepare a "BASIC" program that will compute the amount of C-1ll present after
500, 1000, 1500, 2000, 2500, ... thru 10,000 years. From this data sketch a
curve showing the amount of C-1l; present in an objJect as a function of times.
From this curve determine the following:

a) amount of C=1l); after 8,250 years

b) mumber of years required to reduce the C-1ll content to 225
milligrams.




PROBLEM 13 (comt.)

The output from the computer should iook lilke this:

FROBLEM 13 BY GERTRUCE PANSY

- T (in ysars) 4 (in milligrams)
? ?

Your graph'
goes hers

PROBLEM 1k

Assume the population of <z~ counbtry is 200 milliion., 4Also assTme each PErson
requires at least i square ieet of space. How many square mil s are required
to hold the population? ~ we have uils pmach land ir our courntTy? Let us make
the problem more gemnsral s 2llowlng the population to increas: in increments
of 25 million :hru 500 ard ussume th=t each person requires i sqs fte; 1 8q. yde,
% acré; 1 acre

Let us use the foumm:

sy. mlles = P e T whers
3.

P = Millions of people
Y = Square yerd per person

This problem solution should includs
1. A flow chart
2., Program listing
3. Output from a computsr run.

Your output shwuld look like this:

PROBLEM 1l; WRITTEN BY GERTRUDE PANSY

NO. OF PEOFLE SQUARE MILES REQUIRED IF SPACE PER PERSON IS . :

(IN MILLIONS) L aq. ft. 1 sq. yd. s acre 1 acre
200 Vo T o =" ™ e
225

° -] & @ <

° A ® -4 =

o e < a L]
500 - —_— — ——

. 1
w3



PROBLEM 15

Write a "BASIC" program that calculates the area of any triangle given the

lengths of the three sides. Use Hero's Formmla: Area of AABC =Y L (= aN=-El(S <)
(sides are a, b, and c; semiperimeter s where
8 = x(a +b + ¢) : : ) s

Your problem soluticm should include:
1) Flow diagram
2) Program listing »
3) Cutput from the computer run

Your output should look like this:

PROBLEM 15 BY QERTRUDE PANST

THE AREA OF THE TRIANGLE WITH SIDES P o AND is?

e 6 8 8 % 6 @ o 0o

OUT OF DATA LINE

PROBLEM 16

Using the computer as a coln tossing simulator write a program to print the
mumber of "heads" and "tails" in 5, 10, 50, 100, 200, 300, 400, 500,...
1000 tosses of a coln.

This problem solution should include:

1) A flow chart
23 Program listing

3) Output from the computer run
Your output should look like this:
B S
PROBLEM 16 WRITTEN BY GERTRUDE PANSY
NUMBER OF NUMBER OF NUMBER OF
TOSSES HEADS TATLS
5 ' — —_
10 — —
50 ° °
lw L <~
200 N v
o —_




PIOBLEM 17

write a computer program that will permit you to. enter guesases for fivc
consecutive throws of a single die. These will¥5e en-2red at the sume time
using an INPUT statement.. Have the computer sirralate +he throwi:g of che die.
It none of your guesses matches the corresponding thrc  you pay 35.70. With
one match you win $1.00, 4%wo matches you get $3.00, “hree matches $10, and

2~ all S guesses are zorrect you win $1,000! You pay nothing to enter the
game. Have ths computer print out the resalts of ésck throw and the winnings.
Play the game 10 time:s and have the computer sunarize your resu-ts after 10
gﬁms.

y -y problem solution saould includias
l. A flow chart
2. Program listing
3. Output from a rood computer rum

e output shozld loeci: lile this:

PROBLEM 17 WEITTEN BY GERTRUDE PANSY

MY GUESSES FOR THE FIVE THROWS ARZ:
?? 59 2’ l:! h& j

THE COMPUTER THROWS THE DICE AND THE RESULT:L ARE:
2y 1o Ly L4y 3

THERE ARE TWO MATCHES, YOU WIN $3.00
YOUR TOTAL EARNINGS ARE NOW $3.00

MY GUESSES FOR THE FIVE THROWS ARE:

° —

T

PROBLEM 18

A table T(1) has fifteen emtries. Weite a "BASICY program that will set

T(1)
T&z)
T(3)
T(4)

s o =3\ =

etc. etca

"9_3." LYy T




PROBLEM 18 (cont.)

mrint the tzble using a FOR=NEX” lec— so the eutpu® looks like this
(1) = 1
() = 3
T(3) = 5

Your problem seolutiem shculd includc .

Le Flow dlagram
2. Program listirg

3. Output from a good conruter runr

PROBLEM 19

Write a "BASIC" prograe that will scrt amd count a 3t B(X) of 30 mumbers imto
the following lists E(X) amd O(I) where

E(I) = Even Integers
0(I) = Odd Integers

The mumbers will be read im by READ=DATA statements.
Your problem solutiom sheuld imcludes

l. Flow diagram

2. Pfrogram listing

3. Output from a good computer iun

Your cutput should look like thils:

PROBLEM 19 BY GERTRUDE PANSY

THERE ARE 13 EVEN NUMBERS. THEY ARE:
138, 12, 16, <u

THERE ARE 17 ODD NUMBERS. THEY ARE:
7, 1233 15-0-

OUT OF DATA LINE 1O |

PROBLEM <O

write a "BASIC" program that will use only ro more thum three print statements
to produce the following tablej

9111
o911
10,0)°2 8
0009

=Sl



PROBLEM 20 (cont.)
“ouy roolem solution showld includss
1., Flow diagram
.. Program listing
3, Output from a good computer rum

Your output should look like thiszs

PROBLEM 20 BY GERTRUDE PANSY

0000
COwVH
oV HH
VY

° o=

PROBLEM <1

A Nike rocket with a 100 pound payload is fired at,a launch angle of 700.
The equation describing its trajectory 18 h = ~0.01345T¢ + 5,222T, where h
ia the altitude in thousamds of feet and t is the flight tims measured ln seconds.
Using the computer calculate the highest altitude reached by the rocket, the
munber of seconds required to reach max altitude; and the time the rocket will
be 27 miles above the earth on its retura trip. TUsing the TAB functlon have
the computer plot the trajectory of the rocket.

Your solutionm should include:
1. A flow chart
2. Program listing
3, Output from a correct computer rua

The output should look like this:

PROBLEM 21 WRITTEN BY GERTRUDE PANSY
TIME IN SEC ALTITUDE IN K=-FEET PLOT OF TRAJECTORY
0 0 x
10 53056 x
20 99.06 x
300 o
320 ° . X
3‘-!—0 o x
360 v x
380 2,18 x
R MAXIMOM ALTLITUDE REACHED IS FEET
yHE TIME REQUIRED TO REACH MAX. ALT 15 SEC.




PROBLEM 21 (comnt.)

}:H-{E FLIGHT TIME TO REACH THE ¢7 MILE BOUNDARY IS SEC .

PROBLEM <2

I. M. Sly was offered a job at $1.00 a day for the first day with the salary
doubling each succeeding day. That is the salary the 2nd day would be $2.00,
the 3rd day $4.00, the Lth day $8.00, etc. At the ssme téme, R. U. Shrewd
took a job at a malary of $500 a day with & $100 a day raise each day after
the first. Both plammed to work during their 3 momths (60 summer vacadiom
work days). Who had earned the most at the end of the 60 day period? On
what day will they have earned exactly the same amount? How much will each
have sarned at the end of each week during the 3 momth period?

Yoar solution should include:
l. A flow chart
2. A program listing
3. Computer output

The output from this problem should look like:

PROBLEM ¢¢ BY GERTRUDE PANSY

WEBEK NO. SLY*S EARNINGS - SHREWD'. EARNINGS

W I

e o »

1

SLY (OR SHREWD) EARNED THE MOST DURING THE SUMMER

ON DAY THEY WILL BOTH HAVE EARNED THE SAME AMOUNT
/
PROBLEM <3

I. Solve the following system of eguations by hsamd.

2x + Ly = =14
Gx + y = 10

II. write a flow chart and "BASIC" program ta solve the problem.
III. Use the program to s:lve the following system:

¢x + 3y = &

E : Tx = 2y = 5 ,
_96.




PROBLEM <3 (comt.)

IV. Write a program to solve any system of the types worked above. That 1=,
using the computer soclve for x and y 1if:

Ax + By = C
and Dx + By = F

whare Ly By C, D; E, and F are read into th: computer with READ=-DATA state-
mants.

This problem solution should include:

1. hand-solved equations

2. flcw chart and computer program for first program
3. computer rua for first program

L. flow chart and computer program for second program
5. computer run for second program

PROBLEM <3
THE SOLUTION FOR 2x + Ly = <1]; AND

5x + y =10 IS __ (2)

) OUT OF DATA LINE 10
/ ———

FROBLEM <L

Assume the bill for purchases 1s less unun $100. You are to write a program
that will calculate thz exact change requlired in the smallest number of colrms
and bills. If the bill ias more than the amounmt paid, print the statement,

"yoUu STILL OWE s SIR." £ %he payment iz exact print, "THAT IS THE
CORRECT AMOUNT, THANK YOU, SIR."

Your solutiorn should imcludes
1, A flow chart

2. Program listing '
3. Output from the computer rum with the followling data

Bill Amount Paild
$33.33 $100.00
$5 .25 $5.25
$1.06 $1.,00
$7.02 $20,00
o« O
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PROBLEM 2l (cont.)

Your output should look like:

PROBLEM ¢l WRITTEN BY GERTRUDE PANSY
YOUR BILL IS $33.33
YOUR CHANGE IS $66.67 SIR.
1 PENNY
1 NICKEL

1 DIME
1 HALF DOLLAR

YOUR BILL IS }S5.<5

AMOUNT PaID IS $100.00

1 ONE DOLLAR BILL
1 FIVE DOIiAR BILL
3 TWENTY DOLLAR BILLS

AMDUNT PAID IS $5.25

THAT IS THE CORRECT AMOUNT, THANK YOU SIR

YOUR BILL IS $1.06

¢ & e o

-98-
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WORKSHEET 1

Construct & trath %sbls for A(YW(EUC) 2. AN(BRC)
1. ANBUC)

Using truth tables determine if the following statements ars txue.
3. AW(/B) = AUB ko AU(BAC) = (AUB)(ADC)

=58~ 104G



WORKSHEET «

Using O's and 1's n~omstruct truth tables for the following expressions
1. AN 2o’ AN(BUC)

Usine truth tables (O - 1's) determine it thé following expressions are true
3. (ANBY(AUB) = ANB L. {(AN-BYU( AU B) = AUMA




WORKSHEET 3

Find a logical expression that involves A and B which has the truth table

indicated:

1. _C 2. _C_
1 0
1 O
1 1
0 1

- =132~
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WORKSHEET 9

1. Draw a flowchart and write a computer program that will read in a mumbsr
calculate ths square and the square root of the mmber. Print cut the
mmiber, its square and its squara root.

2. What will the cemputer print out from the following program.

Call Noo. Instr. Input
T 0099 E“
2 0098 12
3 0198 2
L 1299
S 1001
6 0697
7 0599
8 0597
9 0900 |
10

o ~ 108




WORKSHEET 10
BASIC Programming

1. Draw a flow chart and write a program that will:
a. Print your name and W.S5. 3
b. Read in 3 numbers and find their average
¢c. Print out all three numbers and the average
d. Repeat steps b thru d until out of data
e. Trace your program, showing the printed ocutput using this data statement
D.ATA l,Z,j, "‘10, 1 r 2
Flow chart Program Tracing
——
QutPut
». ‘What will the computer print out for this program?
10 READ A, B
COLETD=Ac¢+ B OUTHUT==Show EXACTLY as computer would
30 IF D B THEN ¢ print it oub.
4,0 PRINT D,
50 Go to
60 PHINT B
70 Go to
B0 DATA 1, =2, 25 15
90 END
Q
RIC 110~







UNDERSTANDING COMPUTER CONCEPTS

Objectivess After completing this uvndit of imstruction oach student should:

I.

I1.

.

IV,

Be able to operate = remote terminal.

Be able to write computer programs im the BASIC languags which
utilize the following lmstructions:

LET INPUT

READ FOR . o s NEX
DATA PRINT

G0 TO REM

IF...THEN END

and thess functions

NR RND

INT TAB

and incorporate these operatioms or procedures
addition exponentiation
subtiaction looping
maltiplication edit commands
division coxparisons

Bs zble to flow chart, trace, debug, and document 2 computer
program.

Have an understanding of what a computer is, how it developed,
how it works, what it cam and cannot do, and hou 1% affects
his 1ife and soclety.

Activities: During this unit each student will:

I,

1I.
III.
Iv.

Vo

Read and study student motes om "Understanding Coemputer Cdncepts ’
and "Mors About Computers®,

Write and run at least 7 computer programs.
Read and abstract articles from current computer Journals.
Makes significant contributlons to the small group discussions.

Visit a computer inetaliation and discuss its operation with
people in the computer industry.

1t



EVALUATION: Students will be evaluated iam this unit on the following:

I.
II.
I1I.
Iv.

V.

The mumber and quality of computer programs turned om.
Their comtribution to the small group discusiicas.
The quality of their ari._. abstracts.

Operation of a teletyps terminal.

Their ability to flowchart, program, debug, and document
computer program.
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LESSON I = INTRODUCTION TO COMPUTERS

Objectives Aftor comwleting this lesson the gtudent shownlds

et e T

I,

1I.

Activitlies: I.
11,
III,

Hom>
Assigmmont: I.

II.
I1T.

Undershand apd be able to dlscuss a computer's
2., Historical growth and development
b. Gemneral System Orgamization

Be able to operate a teletype termimal.

Discuss pages l=16 "More Abcut Computers”.
Have students complete Figure #1.

Show a tube, resistor, chip, magnetic tape, and memory uait.
Using projectual #1 discuss the organizatior of a computer.
Demonstrate the correct procedure for termimal operatdon.

Have studemts practice on temﬂ.nal operation.

Read pg. 1-16 in "More &bout Computers‘‘
Complete and study The Computer Time Line, Figure #l.
Complete Problem #1 (Studemt Materials).

13-
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LESSON «

Objectives: At thes completion of this lesson sach student should

I. Be able to write a simple computer program in BASIC which
includes the statements LET, PRINT, READ, DATA, GO TO, ana
END.

II. Re able to trace a program.

Actlvities: I. Organize into teams of spproximately four students each.
II. Pressnt Problem A via overhead transparsncy.

I1I1I. Develop the computer program at the beard. Have tramspareacy
2 en everhead. Stress these points
3. Line numbers
b. READ, DATA: What the computer dess, etc.
c. Arithmetic speratiems ama symbols, espacially # ard
d, LET
@ FRINT
r. GO TO
e END
h. Pregram Name
i. LIST amd LISTNH
J- RON amd RUNNH
k. SAVE
1. UNSAVE

PROG A

10 PRINT "THIS PROGRAM WAS WRITTEN BY I. M. SHARP"
20 READ A,

30 LET S=A+B

4O LET P=A#B

50 PUINT A,B,S,P

60 GO TO 20

70 DATA ¢,6,18,3,4.3,2,456,1238

80 END

READY

11

ERIC e



COVPFUTER MEMORY

A E B S ] B
P B &
36 Z k4
V] V.4 6.4
1,56 1238 1694 S64L528
COMPUTER OUTPUT
THIS PROGRAM WAS WRITTEN BY I.M. SHARP
P 6 8 12
18 3 21 5k
o3 2 6.3 8.6
L56 1238 1694 56,4528

”Nf

J

A. Have student meke tape &no run the program.
Home .
Assignment: Have students progiram

I. Problem #2

1I. Problem #3

-nr- 1-
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PROBLEN K0, A

lirite » coputer progrea in BASIC which will

—

¢

e

Prisv the folloking statement:
PROGRAK FRLTTRN BY (Tour vems)

RBD 2 musbers from a data st
Torm the sun and product of these two mmbers.
Prigt the two wmbers, their sum and their product.

Read twe more waabers and repeat $he procsss,

SIRUARY OF BASIC COIMANDS

R FURPOE " SOLE
READ Reads duta ™~ a data [0 READ X, 11, M{e)
statexent in yrogran
PIINT Typos output statessnts | 50 PRLIT "AiGh 13" 4
and mmerioal amswers
AT Tomntes & sselges W del+]
valuse
k) Transfers control 80 60 20 165
TeooTHR | Conditional trassfer 30 IF X = O THEN 150
Iy Toros dute W Do used 11 | O DAA J, 5ol Joldey
problen 127629
TARTABLES | The varisbles uey be 1, 10, 4, B(3), D(4)
syaboldzed with a letter, ‘
or a Jetter and & wmber
OPERATIONS |  These ave the arithmetic y |y .
operations oxps mult, div, adds subd,
b d Jrd
order of exscution
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LESSOH 3

Opjoctivass &6 e cezmlotion of this lessom oach student shotld:

L

I

Acﬁi\dtias: L

I,
I,
T
T,
Homs
locigoenti L.

Objectivest I,
11,

@ig_iiig: L,
1L

1%,

% able to write o eimple computer yro-rem dn BASIC wdch
{ncledes all statementa frcz lesson 2 plug IF.. THEN,., and
THFUT etatemsntes

Be sbls to trace a prograg.

Discuss what IF.o THEN, . sad INPUT fatemente do.

Progent problem mumber 3 on overhesd,

Develop progran ot board, Have trangparency £2 om overheed,
Prosent, probles mmbsy | on dittosd cheets.

Have groups vrite ad rin progria mueber B dn clus,

Have students vork on hoge ssmlgmaent .

Complete Problem £16,

LESSON |

To peview tho concept in lessons 1, 2, and

To demomstrate how a computer can be used s an instructional
tool.

Havs students working in groups of two complsts Review Tast I
Complate s11 assigned work in lessons 1, 2, 3.

ixtra credlt points can be earned by completing Problem 13,

PROBLEY N0, B

in enginesr needs to celeulate the area of several rectangles.
fis knows oaly the length aud width of eachs Siace he will be
uaking thege celoulesions many tines in the duture, he weuld

1iks to conpeterdze the job. Urite BSTC progran tht will

“holp hin do 16, Assmee data L1 be faput from The Keyboardy

o thet rectangl vith aves reatar toam 500 24,4 shold

spacially be uoteds

b



Objoctivasas

L.

II.

Acblvitie: Ta
IT.

III.

IV,

Yo

VI,

LESSON 5

At ths compledticon of this lesson cach gitwdont should:

Ba able o writs a sirplc computor program which imcludss
alli shats

Bs able to itrace the progrsa.

Discuss locping p.oceduxres.
Discuse the fOR... NEXT statemsat.
Proczent probiem #C.

Develop solution to problem #C.
Have students work problem #I1C.

Have students work on Homs Assi.gmmentb.

PROBLEM NO. C

Find the maxlmm area that can be enclosed with 250 feet of fencing, 1f

the shape of the arsz is rectangular.

PROBL&M NO. 1C

Write a computer program that wlll:

1.

26

Print the statement
THIS PROGRAM WS WRITTEN BY SIour Name}l

Compute the amount of time requlred to pay off a loan of
$25G0.00 at 5% if the monthly payment is $50.00

Compute the total amount of interest paid on a loan of
$35,000 at 9% i€ it is pald off in 30 ysars.

Complete problem #8.

-12¢~

127

=snt. from lesseam 3 plus the FOR... NEXT stateament.






LESSON 6

» campletion of this lssson each studant shomld:

I. Be able to write a simple computer program whieh
ipcludes all statementu from lessom 5 plus the fumnctions
SQR, INT, END, and TAB.

II. Be able to trace the program.

Activitles: I. Discuss the speclal fumctiens SQR, INT, RND, and TAB. Tell
- what each one does.

II. Presemt preblem D on overhead.
III. Develop solutiom to problem D.
IV. Have students solve problem 1D
7. Have studemts work on Home Assigrment.

PROBLEM NO. D
Have the computer generate and print out 10 random numbers from 3 to 7.

PROBLEM NO. 1D
Write a computer progrsm that will:
1. Primt the statement, "THIS PROGRAM WAS WRITTEN BY (Doam Me

2. Generatse and print out 25 random numbers either O or 1. (Simalate
25 tosses of a coin.)

3. Generate and print out 10 random mmbers from 1 to 6. (Simmlate 10
throws of a dice.)

4. Generate and print out 15 razdom mumbhers from 2 to 12. (Simmlate 15
throws of 2 dice.)

Assigrment: 1. Complete Problem #16.

-123- -




LESSON 7

Objectives: I. To allow students to work om their computer assigmments and
' to ask amy questlens they have.

Home
Assipmment : I. Complete Problem #17.

II. Extra credit will be given for #10.

Lt this point the following problems should be completed and turned
in:

Problems #1, 2, 3, 6, 8, 16, 17
Extra Credit for #10, 13

-
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LESSON &

Objectives: After completing this lesson students ghould be able to:

1.
1.

I1I.

Iv.

v,

Activities: I.

II.
I1I.

Iv.

Vo

List professions, businesees, and sikilils now utilizing the
computar.

Indicate new amd posslble uscs or areas of use for the computar
in the next 30 years.

Discuss the impact of computer techmology onmi

a. Industrial automation: the creatiom and/or elimination
of jobaj the changiag character of the work force.

b. Soclial changs: banking and credit system, personal
data banks, leisure tims.

c. Economics and Politics: stock market simulation,
predicting the future cf our ecomowmy, vote coumting and
prediction of a candidates victory.

d. Profeasions: medicine, law, enginesring educatiea

e. Life Styls im Suburbam Ameorica: how hae the computer
changed your life or that of your parenta?

Compare varlous computer characteristics such as size, cost,
purprses, and time or spesd of operation.

Describe a typical computer installation.

Students will read and sbatract § articles from curremt
periodicals of the computer induetiry.

Students will view "The Computer Revolutlon Parts I and II."

Students will prepare a 350-500 word paper on "The Etfect of the
Computor On ..

their small group and will

3tudents will present thelir papers to
"The Effect

contribute significantly to a group discussion on
of Compaters on Our Soclety."

Students will visit & computer facility to observe first hand
the size, type
and to discuss various aspects or computer technology wish the
technicians employed im a computsr ceater.

Students will knap a motebook with curremt mewzpaper ani

magazine srticles discussing computers amd computer related
activities. :

#125-
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THE COMPUTER REVOLUTION, PART I

30 min., color; socund.

Source:
R

Summary: This film is one of the CBS "Zlst Century" series., 1t shows in & 7
very gemeral way, scme of the meny applications of computers and ‘touches slightly
upon their impact on socisty.

Below are sxtracts from the original Teacher's Cuide for thls film.
(Reprinted through the courtesy of Unlon Carbide Corporation.) Additional
notes have besn inserted where appropriate.

pestions Before Viewing:

Jeremy Bermsteim, author of The Analytical Engine, has defined the
electronic computer as "an overgrown arltilmetic machine" capable of additlom,
subtraction, multiplication, and division. The American Federation of Informa-
tion Processing Socleties, however, has stated that the computer is a tool
nwhose liberating potential for mankind is greater than that of any other
invention in history"” and has declared that "Our attempts to use this new
tool to improve our world are limited only by our own imagination--and by the
shortage of pecple who understand the computer."

Clyde BE. Dankert ot Darthmouth College has comnented, "It may well
be that history proves nothing, but it can at least suggest mmch. In view
of this fact a useful purpose might be served if we consider the current problem
of technological change againat the background of opinions and developments of
the past,.”

Tn the saventeenth century, a nineteen-ysar-cld Frenchman named
Blaise Pascal made 'the first significant advance toward the development of the
modern computer since the invention of the abacus by construoting a machine
that would perform additions mechanlcally.

What forces were in cperation during the two thousand years prior to
Pascal's invention that might have served to retard technological progress?
Joseph Jacquard, im 1801, invented a locm that operated on instructions re-
ceived fyom punchad cards. Charles Babbage alded acientlsts and mathematicians
immeasurably a hundred years later in their attempts to solve the technical
and theoretical problems involved in the construction of a modern computer.
The Census Machine, a mechanical tabulator created by Herman Hollerith,
revolutionized census-taking in this country, setting a precedent for the uae
of computers to assume much of the burden of the bareauncratic paperwork that
besats goverrments today.

-126= |
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Tn 19y, Howaerd H. Alken built the first machanlical digitel computer;
two years later Allem's machine was made suddenly obsolete by Dr. J. Presper
Eckert, Jr. and Dr. dohm W. Mauchly, who had completed two amd a half years
of work om the comstructiom of an electronlc computer. Radical improvements
in speed and productivity resulted from the substitution of electric clrcults
for mechamical parts. How has the introduction of "solid-state" loglc and
transistors, which replace the more bulky vacuun tubes of sarly models, served
to further the computer's tread towards ultimate efficiency? What role does
binary arithmetlc play im the functioming of 2 computer? How do the four basic
staps involved in computer opurations=~input, storage, processing, and outpute=-~
eorrespond with the electroschemical workimgs of the human brain and aervous
syatem? In what ways might our knowledgs of the "electromic braimn" bes appliad
to teach us more about the mystery of human thought processes?

Teaching Suggestions Afvor Viewl

. The Wall Streset Jourmal has rsported that there were fewer then 1,000
computers im the U.S. in 1956. Computers mow mumber over 40,000 in this counmtry
and the Radio Corporatiom of Americs has predicted that the U.S. will have
220,000 computers by the begimming of the twenty-first ceatury. '

Robert D. Techirg, Dean of Academic Pleuning at the Berkeley campus
of the University of Califormia, has halled the computer aa "the grestast thing
to hit education simce Johamam Gutemberg imvented wmovsble typs."

"In the ysar 2,000 the U.S. farmer will be a sophiaticated executive
with a computer for a forsman," forcasts Thomas J. Bray.

An offisial of the Burean of Public Roads has asserted that, before
long "you'll see mores emphasis cn computers tham concrete.”

In what areas of mamufacturing and productiom do compatere mow run
entire assembly limes to imsure accuracy amd standardization? How has the
ability of the computer to perform complex calculatioms at high speed proved
imvalusble to the Natiomal Asromautics amd Space Admimistration in its efforts
to predict the probability of techmnical fallures of rechinery aboard space
vewicles? How do huge computer networks mow meet cur needs for military
defemse? How are hnge oil refimeriss '"designed and teated” by elactronic
computers before the firat plece of materisl is bought? How will centralized
computer systems contaiming information about all resideats sxpedite all munlci-
pal functioms from crime prevemtion to welfare distribvution? UWher will remote
control of machinery im the home be avallable to the averags housewifs via
slectronic switching systems with computer comtrola? How will computers speed
the tramsmission of mall im the future? How are they mow performimg bookkeseping
tasks that wonld require armies of clerical workers im the mation?s banks?
rogulating traffic at railroads amd airports? designing highways? blueprinting
bridges? How does the use of the computer to monitor the electrocardicgram read-
ings of oritically i1l cardiac patients nmow allow doctora to respond imatantly
to amy irregularity in the patient's patterm?




Ia what way does the uss of a computer during operations permit doctors to
analyze the trends of a patient's comdition accurately and institute remsdial
measures quickly? How are computaers, with their relatively unlimited memories,
proving to ba effactive imn takimg over manmy of the administrative and super-
visory functions of the staffs of hospltals? schoolas? ractordea? How do
computers promise to ravolutionize the study of law? access to the world!'s
libraries? medical and hlological research? What new discoveries have they
recently made possible in the behavioral sclences? the basic questions of physics?
astronomy? Do you agrees with the comclusiom of the Natiomal Commlssion on
Technology, Automation, and Economic Progress that "through programs of research
on human cognitive processas...ilt is mot incomceivable that some day a physiolo-
glcal theory of learnmimg will be proposed that may lead to the breakimg of the
input code and the direct imput of factual information into human menory."?

"No stretching of the demomstrated techmology ias required to emvision
computer consoles installed in every home amd comnected to public utility com-
puters through the telephone system," Professor Johm McCarthy of Stanford
University has stated. "The comsole might consiat of a typewrliter keyboard
and a2 televisiorn acreen that can dlsplay text amd picturea. Each subscriber
will have his private file space im the computer that he can comsult and alter
any time. Given the availability of such equipment, it is impossible to reclte
more than a small fraction of the uses to which enterprising comsumers will

put it."

Psul Armer, head of the Rand Corporation's Computer Sciences Department,
has stated that "Comparad with the computers of a decade ago, today's machines
are about 100 times faster, their slectronlic portions 10 times amaller and, most
important, the cost of carryimg out a glver informetion-proceasing task 1s as
much as 1,000 times leas expensive. Thess advancee will probably be matched
in the next decade." James H. Binger, Chairman of the Board of Homeywell,
Incorporated, belisves that tha computer "will be the propellant of the profound
changes that conmtemplative men sense are soon to come,"

How will the apiraling improvemsnts im computer sclence servs to
increase the availability of computera? What chunges in the individual lives
of the citizens of the twenty=first century do you think will result from the
proliferation of computer aquipment? How could the conmcept of "tima~sharing,"
described by William D. Smith as the "simultaneous access by multiple users
to a single large computer,” be used to implement Profeassor McCarthy's theory
of computer service as & "publlic utility"?

Glenn T. Seaborg, Chalrman of the Atomic Emprgy Commission, has sald
that "the ultimats potential of the computer puts us to the teat as human belngs.
It brings up questiona we have lived with for centuries but never have "-aen
asked to answer fully, or act upon Af we believed we lmew the answers. It glves
us new freedom and yet trememdous respomslbilities which, if not acted upon,
could result im a loss of almost all freedcm. It presents us with cholces and
decisions of emormous consequerces. It offers men a remarkable new chance to
shape his own destiry, but asks him to be Godlike enough to selact that destimy
without much margin for error.¥

How do ynu believe modern man will meet that test?

-~128~
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THE COMPUTER REVOLUTION, PART Ii

Length and Type: 30 min., coler, sound.

Sources:

Summary: This film is oms of the CBS 12lgt Century" series. It shows mich better
han Part I some of tha current applications of computers, imcluding modeling,
jncome tax return processing, information retrieval, amd apasch symthesis. The
sociological aspects of the widespread use of computers ara touched upon briefly.

Below are extracts from the origimal Teacher's Guide for this film.
(Reprinted through the courtesy of Union Carbide Corporatiom.) Additional motos
have been inserted whers appropriate.

Teaching Suggestions Before Viewing:

"The domimant factor in the moderm world is the masiery, albelt incomplete, that
technology has givem us over the physical world, " ‘writea the Massachusstts Institute
of Techrology's Deam of Scance, Jerome B. Wiesmer. "The computer," he polnts out,
twith 1ta promise of a milliom-fold increase im man's capacity to handle information,
will uadoubtedly have the most far-reaching comssquemcss of any comtemporary
technical development."

"The potemtial for good im the computer and the danger imheremt in its
misuse excesd cur ability to imagine,"

"If Americam soclety is to ba as inventive as its {achnology, " Michael
Harrimgton, chairman of the board of the Lsague for Industrial Democracy suggests,
"it mast move in radically new dirsctions. Antomation amnd cybermatiom have al-
ready fundamentally affected us--amd they are going to brimg evem more thorough-
golug transformatloms im the future." .

Among the advertisements that lime tha buses and subways of New York
City's Transit System one resads: 'Whenm This Circult Learas Your Job-~What Are
You Goinmg To Do?" Whitmey M. Youmg, Jr., Executive Director of the Natiomal
Urban League, has commented that im the same year that ENIAC (Mauchly amd Eckert's
electronic computer) was completed, "the Exploymsat Act of 1546 mads thes brave
promise that the U.S. would provide 'a job for all thoss able, wiliing and seeking

to work.' DBarely a dozen years later the dascendants of ENIAC were competing
vigorously with sen who were able, wi:l.l;!.ng’ud seeling to work."

Julius Rezler of Loyola Umiveraity refers to "the process of sliemation
of the workers from their work" im & computer-domimated soclety.



List the ways you bellieve automation amd cybernatiom have "already
fundamentally affected us." Charles C. Killimgsworth, University Professor
of Labor Relations at Michigan State Univerasity, has mcted that "techmological
developments of the past quarter-century, includimg automatdon, have gradually
changed patterms of job opportumity," amd thav "thers has been a growing lag im
the zdaptation of the labor force to these changed patterms...". Do you agree
with Professor Killimgsworth that "large-scales computer imstallaticms appear to
have thelr greateat displacememt impact oam the lowest-lsval, most routlme clerical
Jobs."? Only through the "expansiom z2md strengthemimg of our educatlon ard train=-
ing efforts," can we hope '"to promote ecomomic growth and full employment..."

The Wall Street Jourmal reports that "Computer makers themselves nota,_
that their industry has created some 250,000 new jobs amd that the tota

grow,"

In answering the chargs that productivity advance foatered by techno-
logical improvements is a major causs of umemployment Stanley Lsbergoti, Profsssor
of Ecomomics at Wesleyan Umiversity, remimds us that, "Few cries of Joy would greet
a proposal that American workers begim puthimg im a l6-hour day to pay for the
goods and services they now can buy with 8 hdura of work. Yet this is precisely
the result that would follow if productivity advance had been stoppad as recemtly
as 1940. For sirce that yesar our output per man-hour has just about doubled: in
one 8~hour day we mow produce twlce the amount we used to." Professor Lebsrgott
has hailed the destruction of arduous and uninteresting joba as the mark of a
progressive society, sayimg that "ws must recognize that we should want product-
ivity advance to destroy jobs==to iucreass the amount of time, attentiom, and
energy human beings could devote to other thimga in life tham workimg for pay."

(lenn T. Seaborg points out: "4 civilization equipped and educated to
live in an era of relative leisure can bring abcut a new Goldem Age-=ome without
a slave base, other than those meachanical and cybermetic alaveas produced by the
ingemuity of a higher level of mam. Such an age does not have to be, as a few
predict, a civilization of drugged, purpossless pesople controlled by a amall elite.
But it could tragically become that, if we dld mothing but let ocurselves ba swept
along by som= of the forces in motion today."

An editorlal ir The Hartford Times veclces the fear that the computer,
with its virtvally inexhaustible capacity for processing aad storimg information,
may be a threat to the privacy of the individual. In the clty of New Haven a
central computer is soon to handle the records of all mamicipal functioms: "There
are hazards," The Hartford Times points cut, "in the cemtralization amd avail-
ability of information. It 1s mo proper busiaess of the city engimeering depart-
ment, for example, that a certaln man was ocut of work amd was supported by the
walfare department during the Depressioni The privacy of imdividuals must be
safeguarded."”

Representative Cornelius F. Gallagher of New Jerssy in examiming a
proposed national data cemter, has warmed that "We canmnet be certain that such
dossiers would always he used by benevolsnt people for tenevolent purposes.”
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To Leater Wunderman, Prssident of Womderman, Ricotta;, and Elime, the
new tecimology, however, heralds am age of "reperscmalizatioa" rather thaan
"deperscralization." '"People, products, and services are all sseking ar individual
iden%ity," he has observad. '"Automatiom, which we feared as belimg amti-people,
has become pro-person."

"Our sutomated, computerized, electiromic, information society has
created opportumities for persomalized, imdividualized sellimg, which will surely
replace mass marketing.

"A computer cam kmow amnd remember as mmch marketlmg detail about
200,000,000 comaumeras as did the owmer of a crosaroads gemeral store about his

hardful of customsrs."

Carl E. Raiatal, .J‘::'. 5 a former Chaimn of the Bga:ni of the Humble 011 and Rgfiniag
Company, has sald. By the beglanlng of the twemty-first cemtury, it hasz bsea
estimated that the gross mational product of the U.S, will be im excess of L
trillion dollars, about five times higher than the preseati. James H. Blager,
Chairman of the Boarc of Homeywell, Imcorporated, has sald of the coming era that
the computer "will ba the acomomic force-—the power plant of productivity.!

"There is wmo doubt that the Cybermetic Reveolution is going to make us
re-sxamine the relationships betweem our freedoms and our respomsibilities within
the framework of society amd find ways to guarantes a maximum of freedom for the
irdividual withim a highly orgamized gociety," Glema T. Seaborg, chairmam of the
Atomlc Energy Comxispion, has stated. The challengs, as Dr. Seaborg puts it, lies
in "livirgg with and usimg the complex machimea of the future im a human-orlsated

soclety."

What functiorms would you like to see tskem over by twenty-first cemtury
computers? How might computers place the lmowledge of the sntire world at the
fingertips of every wman? dasign whole clties? predict the resources of an
unexplored plamet? the potemtial of am umborm child? Do you belleve that computers
will make it possible to map the though processes amd unlock the mystaries of the
human mind? Man has lecarmed to uses the microscope and the teleacope, radio amd
television, radar amd somar to extemd the powers of the semses he was borm with.
How might he be abtle to use the computer to further extead the powers of his mind?
What problems would you like to see the conpn’ber solve as an extenslon of the
mind of man? ;

I
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LESSON @

Objectives: T. To review major ideas in computer programing uslimg tho BASIC
- ' language.

II. To review major ideas associated with the computer's historical
development, applications; and impact om society.

Aetlvitiss: I. Have students working in groups of 3 complete Revliew Test Z.
i Make a tape of the anmswers amd call Program CORCTI2-to correct
the questionms.

II. Have a small group discussion on computers and computer program=

!iﬂg:
LESSON 10
Objectives: To determine if studentas have met the objectives of the compuier
- unit.
Activities: Distribute test to students. For exampls tesi, see below.
Computer Unit Studernits Name . . .
Final Evaiuation Evalusator ] . Total Grade

- Points

I. Computer Programming
A student writes two programs - ore required ana eng optienal.

a) Can the student draw a flow diapﬂm? Yes ' L?:J

b) Can the student write a BASIC prc:gram?] i [ ];

c) Can the studeat trace the program? L1 [ L‘_r]
Ias




II. Terminmal Opsratiom
Each studemt operates the terminal for ;ppromltiLjE dmé O

s) Can this studemt maks a paper tape?

b) Can this studemt turm the terminmal
on and log im properly?

¢) Cam this student load a tape into
the terminal?

d) Cam this studemt correct a line in N\ O
& program? s .

()

./

e) Can this studemt use the commands Q
RUN, SAVE, KILL, GET, and LIST?

f) Can this student sign off the 7
computer? _ , - g

III. Diacuass briefly your reactioms to the statement:

Personal data bamks will help create a more
ef factive govermmeat by elimimating favortism
in important decisioms.

LESSON 11

Objectives To discuss with studemts their individual growth ia this umit.

Activities:  I. Complete greup scors beard (see meéxt page)
II. OGrade student papers and programe.
III. Discuss with each stndant his progress and grade in the unmit.

IV. Have esach studemt £ill out a feedback form.
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UNIT: THE ENVIRONMENTAL CHRISIS

Sub-p:oblem: The Pepulatiom Explosior, Mar's Self-Destruction, Clties of the
Future.

Objectivesz: I. To be aware of the snviremmental problem.

II. To be aware of the factors iatlverciag the problem..
ITI. To be aware of poimt of view concerming the preblem.
IV. To» be aware of the probler im the past.
V. To ba awars of proposals te desl wlth the problem.
VI. Te be aware of unaazwarsd questions.
VII. Te de extsmsive ressarch em the problem lm terms of the above
ebjectives.
Activities: I, Te prepare a writtem report em the problem using the fellcwiag
] sutliam:
A. Erviremmertal Problem
B. Facters Imfluemcimg thls Problem
C. Points of View Comcermimg the Problem
D. The Problem iz the Past
E. Propesals to Deal with the Problem
F. Unmanawered Questioms
II. To give a presentation om the problem to the class.
III. OCuest spoaker(s) om preblem.
IV. Field t=ip te imvestigate problem.
V. Film strips ard movies em preblem.
Vi. Required readimg om preblem.
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THE EVIRONWMEITAL CRISES

This unit includes two problem areas; Msn's Self=Destruction; and The
Population Explosien. Each umit wlll be three weeks in length. In each
unit, the class will be divided inte feur groups each ef which will study
a gpecific preblem in the ggnerallaran. The specific preblems fer each

unit follewa:

I. Man's Self-Destruction
A. Wildlire Extimctiem-=Is it reachimg Celsrade?
B. Deterisratien of Watar Quality ama Reseurces im Celsrade.

C. The Exteaded Usse of Alr-Pelluting Fuels==beth bemefisial
and harmful to the preblem.

D. Insecticides, Nitrogen Fertilizers, Dam Bulildinag,
Muclear Pewer--both bemeficlal and harmful to the problem.

II. The Pepulatien Explesion

A, The extend te which oﬁr—popu.lat.ian i1a causimg deatructionm
of maiturzl reseurces.

B. The legal amnd meral aspects ef cemtrellimg pepulatiom.
Cs Is 1t posslble to ;daqﬁat-ely tgéd the expamding population.
D. The Education of Society on population control.




DESCRIPTION OF ACTIVITIES: POPULATION EXPIOSION

1.

2o

Outline om which writtea report ia baged:

A.

B.

Ce

Eavirommental Problem

(The acceleratimg rate of population growtite )

Fazetors Influsrcing this Problem

(People are livimg lomger due to advances ir modiclee;
diseage and war comtrolj religious oppositiorn to birta
control, abortior, etc; the incrsasing perceatage of
people under age 15 1m the world.)

Poimts of View Concerning the Problem

(The varying viewpoimts of authoritiez amd institutions
concernming the problem.)

Thse Problem im ths Past

(in investigation of ear]y populatlon growth wp to ard
jacluding the receant accelarstion.)

Proposals to Deal with the Problea

(A study of the merits of curremt amd proposed programs
desaling with population coutrole.)

Unanswared Questions

Cuest Speakers:
Speakers oa population control

A,

B.
C.
D.
E.

The pros and coms of legally limitimng the size of
families.

The pros amd coms of abortiom laws.

The methods of birtl: comirol.

The religious commotatioms of birth comtrol.

The relatioa betwesm overpopulatiox and the other
envirommental problems.

Field Trips:

Field trips to agemcies which deal with population comntrol.

Filmstrips smd moviea which desal with the populatiom explosiox:

A.
Be.

C.

Crisis of the Emviromment, Part V

The New York Times Educational Divisionm
Standing Room Omly .

Bayond Comceptiom
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DESCRIPTION OF ACTIVITIES: POPULATION EXPLOSION (comt.)

5. Hequired Reading:

THE POPULATION DOMB, by Dr. Paul R. Ehrlich,
Ballantine, 1968.

6., Suggested Reading:

POPULATION IN PERSPECTIVE, edited by Louise B. Youmg,
Oxford, 1968.

STANDING ROOM ONLY, by Karl Sax, Beacom Press, 1967.

1976: AGENDA FOR TOMORROW, by Stewart L. Udall,
Harcourt, Brace, 1968.

FAMINE==197C! by William and Paul Paddqck, Little
Browa, 1%56l.

THE gISI«BIT EXPLOSIOR, by Philip Appleman. Beacon Press,
1965. ’

THE%PEJI\IGRI PLANET, by Gedrg Borgstrom. Collier Books,

l 7-’: '

TOO MANY AMERICANS, by Lincoia H. Day and Alice Taylor
Day, Delta Presas; Inc.; 1965.

THE POPULATION DILEMMA, by Fhllip M. Hauser, Premtice-
Hall, 1963. N
ABORTION AND THE LAW, by David Lowe, Pocket Beoka, 1966.

BIRTHRATE AND BIARTH RIGHT, edited by Marilan Mauty
Macfadden-Bartell, 1963.

THE POPULATION CRISISy 1ited by larry K. Y. Ng aad
Stusrt Mudd, Indiama Umiversity Press, 1965.

POPULATION PROBLEMS, by Warrem 5. Thompsoa axd David T.
Lewls, McGraw-I31l, 1965.

DR., GUTTMACHER JS THE EVANGELIST OF BIRTH CONTROL, by
David Dempsey, The New York Times Magazime, February 9,
1969. pPs 32.

POPULATION BULLETIN, Populatiomn Referemce Bureau, Inc,,
1755 Massachuasetts Avemus, N.W. Washingtom, D.C., 20036.
Current mewspaper amnd magazime articles om the population
problem.

-
e
?
-
W
i



DESCRIPTION OF ACTIVITIES: MAN’S SELF=-DESTRUCTION

1. Outlime om which writtem report 1=z based:

A, Enmvirommental Problem
(The destructior of the ecology of the earth.)

B. F.aotora Iafluemcimg this Problem
(Aly, water, thermal lamd and nolse pollutiom of the
enviromment.)

C. Polimtas of View Comcerslag the Problem
(The varylag viewpoimts of authorities om the extent
of the problem.)

D. The Problem im the Past
(Am iwvestigstion of early ecological destructiom up
to amd imcludimg the receat accelerationm.)

E. Proposals to Deal with the Problam
(A study of the merits of curreat rad proposed programs
dealing with pollutiom comtrol.)

F. Unamswesred Queastions,

2. Ouest Speakers: 7
Speakers om pollutior control

A. Leglslators amd/or represemtatives of govermmental
agencles.
B. Represeatatives frox imdustry.
Ce Represemtatives of comcermed groups.
D. Studeat daba'be on federal comtrol, admimstratiom, and
fimancing of pollution comtrol prozrams.

3. Fileld Trips: _
Field trips to industiiesz irn th2a area amd/or pollutiom

momitoring statioms. A tour of the achool amd campus
area.

h. Filmstrips and movies which da;"L with the pollutiom problem:

A, The Ruam Aroumd
B. Crisis of the Elvimm;t Series, Parts I-I¥.




DESCRIPTION OF ACTIVITIES: MAN'S SELF-DESTRUCTION (comt.)

5. Required Readlimg:

SILENT SPRING, by Rachael Carson.
SINCE SILENT 3PRING, by Framk Grahawm, Jr.

6. Saggaatsad Readiag:

THE ENV1RONMENTs. HANDBOOK, Garrstt DeBell.

THE FRAIL OCEAN, Wesley Marx.

MCMENT IN THE SUN, A report om the deteriorating quality
of American Emviromment.

S5/S/T AND SONIC BOOM HANDBOOK, Wiiliam Shurcliff.

PERILS OF THE PEACEFUL ATOM, Curtis amd Hogan.

NATURAL RESOURCE LAWYER, Vol. IIX, No. 1, Jamuary 1970.
SUPFLEMENT ON POLLUTION CONTROL

DISCUSSION HANDBOOK ON POLLUTION CONTROL, Vol. I

PUBLIC HEALTH SERVICE PUBLICATION, 1€49.

THE OCEAN, edited by Roger Revelle, Freeman, 1569.

SCIENCE AND SURVIVAL, by Barry Commomer, Viicdimg, 1966. 7
ECOLOGY, by Bugeme P. Ocum, Holt, Rimehart and Wimatom, 1966.
THE SEA AROUND US, by Rachel L. Carsom, Oxford, 1961.

THE FOREST AND THE SEA, by Marstom Bates, Sigmet, 196L.
MAN'S ROLE IN CHANGING THE FACE OF THE EARTH, edited by

W. L. Thomas, Umiversity of Chicago Press, 1956.
ngQBALANGE OF NATURE, by Lorus amd Margery Milme, Kmopf,
1960.

THE. MEANING OF WILDERNESS TO SCIENCE, edited by David
Brower, Slerra Club, 1950.

MOMENT IN THE SUN, by Robert amd Leoma Traim Rlemow
Ballantime, 1967.

THE FRAIL OCEAN, by Wesley Marx, Ballamtime Books, 1969%.
OBITUARY FOR DDT, by Hal Higdoa. The New York Times
Magazime, July 6, 1969, p. g;

ENVIRONMENT Magazime, published by Sclientiasts' Imatlitute
for Public Ianformation, St. Louls, Miasasocuril.

SENATE COMMITTEE ON INTERIOR AND INSULAR AFFAIRES, Hearlmgs,
April, 1966. BSem. Gaylord Nelsom bill to create ecological
rassarch program.

THE RED BOOK, by Noel Simom et al; Imtermational Umnion for
the Comservation of Nature, 1966. f

VANISHING WILD ANIMALS OF THE WORLD, by Richard Fitter,
Watts, 1968. , , ,
THE  LAST OF THE WILD, by Bugene Schuhmacher, Collims, 1965.
"WILDLIFE IN DANGER, by James Fisher, Noel Simom, Jack
Vincent, Vikimg, 1969. -

THE LAST HORIZON, by Raymond F. Dasmamm, Macmillan, 1963.
NATIONAL WILDLIFE, Natiomal Wildlife Federatiom, Momthly.
ANIMALS, The Imtermatiomal Wildlife Magazime, Momthly.




DESCRIPTION OF ACTIVITIES: MAN'S SELF-DESTRUCTION (comt.)

6. Suggested Reading (comt.):

THE QUIET CRISIS, by Stewart Udall, Avom, 1967.
CONSERVATION: Now or Never, by Nicholas Rooasvalt, Dedd,
Mead, 1969.

AMERICA THE RAPED, by Gere Marime, Simon amd Shuster, 1969.
13’2” WOOD AND WATER, by Robert Kerr, Macfaddem-Capitol Hill
1965.

BEAUTY FOR AMERICA, Proceedimngs of The White House
Conferemce oa Natural Beauty, U.S5. Govermment Primtimg
Offics, 1965. '

THIS IS THE AMERICAN EARTH, by Arsel Adams amd Nancy Newhall,
Sierra Club, 1960.

THE LAST REDWOODS, by Philip Hyde amd Framcols Leydet,
Sierra Club, 1960.

THE DESTRUCTION OF CALIFORNIA, by Raymomnd F. Dasmann,
Macmillan, 1965.

OUR VANISHING WILDERNESS, by M. L. Orossman and S. Grosaman,
and Johm N. Hamlet, Grosset amd Dumlap, 1965.

PROTECTIONIS™S va. RECREATIONISTS-~The Battle of Mimeral
K:ézgi, by A}Znold Hamo, The New York Times Magazine, August 17,
1569, p. 2i.

THE SIERRA CLUB BULLETIN, The Sierra Club, Monthly

AUDUBON Magazine, Natiomal Audubon Soclety, Monthly

THE LIVING WILDERNESS, Wildmess Society, Quartexly.

NATIONAL PARKS MAGAZINE, The Natiomal Parks Associatiom,
chthjyl

ENVIRONMENT Magazime, published by Sclesatlists' Imstitute for
Fablic Information, St. Louls, Missouri.

U.S. HOUSE OF REFRESENTATIVES Subcommittee om Sclence,
Research azmd Development of committes om Sclemce amd
Astroxautics, Hearimgs, April 1966 om pollutioa amd wasie.
CAN THB WOHLD BE SAVED? by Lamoat C. Cols, The New Yerk
Time Magaziwe, March 31, 1968, p. 3h.

OUR DYING WATERS, by Johm Bird, Saturdsy Evenimg Post,

April 23, 1966. . 7
PEFORE NATURE DIES, by Jeam Dorst, Houghton Mifflia, 1969.
CRISIS IN OUR CITIES, by Lewis Herber, Premtice Hall 1965.
MOMENT IN THE SUN, by Robert amd Leoma Tralm Riemow,
Ballantime, 1967.

SO HUMAN AN ANIMAL, by Reme Dubos, Scribmers, 1968.

'OUR PLUNDERED PLANET, by Fairfield Osborme, Pyramid, 1968.
SCIENCE AND SURVIVAL, by Barry Commomer, Vilking Press, 1966.
CHALLENGE FOR SURVIVAL: LAND, ATR, AND WATER FO7® MAN IN
MEGALOPOLIS, &ditsd by Plerre Damaereau, Columbla Undversity
Press, 1969.

A QUESTION OF PRIORITIES: Mam's Future im the Mam-Made
Environmemt, by Edward Higbse, Morrow, 1969.
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UNIT: MAN-MACHINE INTERACTION

The student will learn the meaning of the term "tecknology."

The student will answer the question, "Why dld modern
technology develop in the West rather than in the Oxient?

The studant will discovar the ways 1ln which soclety has in
the paat reactad to new technologlical advances.

The stadent will investigates the ways in which technology
affects contexrporary soclety.

The student will investigete ths ways in which technology
may affect soclety in the future.

The student will sengsge in reading and discusaion to lsarn
the meaning of the word "technology."

The studsnt wlll engage in reading and discussion with other
students to answer the question, "Why did modern technology
develop in the West rather than in ths Oriemt?

The student will engage in resading and discussion to discover
the ways in which society has in the past reacted to new

tam;ﬂﬁ -

The student will engage in reading and discussion to investi-
gate the ways in which technology affects contemporary
soclety.

The atuodent wlill engage in reading and discussion to investi-
g;t«s thes ways in which technology may affect society in tho

The stundent willl commmnicate his answers to these questions
by way of a written repori.

The student did engage in road:l.ng and discussion.
The amdent dld pnepsra a uittan raport
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I. What is technoiogy?
The word "technology” is heard with increasing freguency im our society.
For example, in a recent edition of a popular magazinme the word was usad
78 times by several authors writing on diverse subjects. Indsed, some
observers heve spoken of society as a "technological civilization.”
In the light of tids, your first udmti: easy to state:

1. Define the mesning of the word "techmology.” Do no% rely
on a dioctionsry Jdefinition alone. Use any and all resources .

159



II. Why did modern technology develop in the West rather than in the Orient?
Stating the problem:

Technology 1s ‘s 0ld as man himself. Scholars have .told us that the
earliest specimens of homo sapiens used tools to make 1life easier and better.
These early men chipped rocks to make Jagged edges to be used in killing
animals more easily or in defending themselves. Later they used sharpened
stones to skin animals for clothing or shelter.

As time passed man began to develop more advanced forms of technolbgy.
The Egyptians utilized various tools to bulld gigantic pyramids. AL Stonghange,
in England, men moved rocks, weighing many tons, hundreds of miles and set them
in an up-right position to create a structure which, apparently, had some

religious significance.

For thousands of years Western Europe was a place of barbari=sm in
comparison with the adwanced civilizations in Sumeria, Egypt, India and China.
Mosat historians believe that as late as the Middle Ages the Moslem Civilization
in the Middle East was in many ways superior to that of Burope.

But by the 17th, 18th, and 19th centuries, the situation had been
reversed. The "backward" Europeans had begun to develop technology to such an
oxtent that a geographically and numerically small area was able to dominate vast
gsections of the world. Tiny Great Britain was able to conquer Indla and humiliate
China. By the 12th century, Europe had come to dominate much of Africa, (where
the earliest fossil remains of man have been found), the Far East and the Middle
East. Consglider the following illustrations:

; Gunpowder was apparently invented in China. Yet it was the
, Buropeans who harnessed it to create awesome weapins.

Printing was also invented in China. But the Europeans used
the invention to produce a torrent of written material.

Ancient Egyptians apparently knew something about brain
surgery. But advanced surgical techniques have been created
in the West only within the last century.

Thus, the baslic problem that confronts us is why the Orient with its
anclent cultures and knowledge did not develop technology to as sophisticated a
degree as did the West. Why, even in the 20th century are the non-western nations
referred tv as "under-developed nations"?

IIT. What are the ways in which soclety has in the past rezcted to new technolog-
ical advances?
Stating the problem:

: (-11‘6- 1 i
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In OGreat Britain ir the late 18th cemtury and early 19th century
the Industzial Revolution resulted in the invention of many lsbor-saving machinss.
A prime example is the invention of new types of weaving and knitting machines,
Thers was a genoral fear on the part of weavexs that unsmploymsnt would resmlt
from the introductdon of these machines. When unemployment did in fact result,
the weavers reacted by smashing the offending machinery. Between March, 1811
and February, 1812, 1000 machines were smashed in spite of the fact that luw
had been passed making machine breaking a capital offense. Violence was directad
against persons as well as machines. In 1813, 2 manufacturer was murdsred by
three men who were part of an organization known as "luddites." The Iuddites
had organized with the express purpose of protecting tbsir jobz in the face of
tachnologicel advances.

They o rly state their purpose in the following letter:

"o will never lay down Arms till the House of Commous
pesses an Act to put down all Machines hurtful to Commorality,
and repesl that to hang Frame Breakers. But we, we petition
no more--that won't do=-fighting mmst.
Signed by the General of the Army of Redreassers.
Ned Imdd Clerk
Redressers for ever Amen."

Questions:
1. Is this the way in which society has usually reacted to innovations?

2. What might have been done to prevent violence in a sitmation such as
the one described above?

IV. How doss technology affect contemporary soclety?
Stating the preblem:

A. Tschnology and Unemployment

~ In recent years the coal industry has developed, "The Push-Butten
Miner." This device stands three storiss high and weights more than 1% million
pounds. It can cut snd load 266 tons of coal per hour and is operated by three
men in a remote contrel canter outiide of the mine shaft.

"~ Devices such as this have uripled tie amount of coal which can be
mined in one day and have made the American coal industry the most efficlent in
the world. However, this efficlency has been attained at some costj in 1566

coal wining employment was about 75% less than what it was in 15U8.

A simller story could.be told about American agriculture. Beyend
a doubt, it 3= the most efficient in the world. Fertilizers, weed illers,
insecticides and new machines have tripled farm output since 1947.
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Mechanical cotton pickers harvest more than 90% of the cotton crop and they

do it more cheaply then men paid as littls as $§6 psr day. HKillions of farm
workers have besen displaced by machines. This probiem sesms to have hit
Negroes the hardest. Thousands of Negroes have been left poor and hungry with
the only escape being the prospect of moving to a big city slum.

B. Machines and Man: Capabilities

Take a deck of ordinary playing cards. Shuffle them and then sort
them into the four suits and into the sequence of rumbers from two through ace.
Time yourself to see how long it takes you to perform this operation. How
many errors did you have to correci?

When you have timed yourself and estimated the mumber of errors consider
the following:

Some banks have a check sorting machine which sorts checks at the
rate of 1,800 checks per mimute with virtwally no errors.

A high speed computer can perform at a rate of 100,000 operations
per second for one week before there is a 50% chance of cms error.

Questionsa:
1. Must automation necessarily result in an increase in unemployment?
2. What types of taska can machines perform better then men?
3. In vhat ways may soclety benefit from the uses éf technology?

V. Technology and The Fature
Stating the problem:

A. Some futurists (persons who try to predict what the future will be
like) forecast that by the 21lst century the average work week will be mmch less
than what it is now. They belleve that the averaye person may work 10=15 hours
per week in contrast with the present 35-40 hour work week. Some futuriste even
go so fa:astnpﬂdigbthatallgmdsmdmeeauﬂlbepﬁdmedhynﬁn-m
means. That is, the average man will have pra.c:ﬂeall;r mj:!.iiﬁsd 1515111'- time
sxcept for minor. -aj.ntanancg ef :ach:lma. I _

B. 'mara is am -aocnlation tha'a 1n bhe ﬂar ﬁtnra data hanks will be
created by some gove:rmngnt agency. - Thess data banks will contain ‘every bit of
informatlion known about every person in the United States. Who will have access
0 this information? How wi.].l thg :I::.fumt.ion ha nggd? 'Ihaae, and. othsr questicns,
heve not yuf. been a.nmred A : ,




1. If work is largely eliminated, how will man spend his time? Can man
exist witheut work?

2. Damthinkthgtgmmmtoparateddatabmksmgwd?

Concluzleon:

Your answers to the questions in Sections I~V should be discuased, researched
and put in the form of a written report. Be prepared to discuss your answers
with other students and with the teachers.

e+ o i o e e L.
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UNIT: LABOR VS. MANAGEMENT SIMULATION

ObJjectives: I.

II.

IIxi.

Activities: I.
II.

III.

Evaluation: I.

The student will make declisioms which will resoive the lassues
iz dispute.

The studemt will communicate his decisioms to other students.

The studeat will analyze the ways ir whilch confllct miy be
resolved.

The studeat will emgage im ressarch to serve as the basla for
his decl=zlons.

The student will emgage im negotiatioms and discussion with
other studemts.

The studeat will write a brief paper on how he bslleves conrflict
may be resolved.

'The student did the research called for.

The studeit did comsumicatas his declsioms both orally amd ir

-writing.

The student did wiite a brlef paper.




LABOR VS. MANAGEMENT UNIT

In thiy simulation activity students are assigned to various roles.
Thay ars provided with detalled imformatioc.. concerning the community im which
they live and the nature of the present lébcr—managgmsnt disputa. It is the
reaponsibility of the students to resolve the dispute’as best they can.

There seem to be three major objectlves inherent in this activity:

A. To give the student greater facility with the decision-

making process and feed-back.
B. To make the studeat aware of the interactior betweea society

and techmology.
C. To improve the process of commmication.

I. Secenario

We are all citlzens of Pleasant Viaw; a city of about 36,000 people. Until
recently our city has b@en happy and relatively fres ci temsions. We have: worked
together and taken great pride in our cltys especially im the high school basket-
ball team which has won the state championship five times im the last eight years.

Our largest local industry is the manufacture of translumps--a key item in
the electronics industry. Right here in Pleasént View, we have the main plant
and head office of the Acme Translump Mamifacturing Company. The factory employs
6,000 workers all of whom are members of ihe United Tramslump Workers of America.
Until now, the worlrers have been contented and prosperous.

About a wwek ago, however, troubles began to dev lop. Contract megotiations
between the union and management broke down. Productiom has stopped, pickets
parade arouad the plant, énd the entire eeénoﬁic wglfa:gvofvtha'ccmﬁunity is

threatenead.




LABOR VS, MANAGEMENT UNIT (comt.)

The news medla has focussd en this crisis and the eyes of the nation are
on us. We have heard many rumors and tempers are lncreasingly frayed. A sober
analysis of the crisis show that there are three general areas of dispute:

A. Hourly Wages.

Present Rates $2.25 per hour. Time and a half after
_ 4O heurs. 7
Unmien Preposel: $2.60 per hour. Double time after LO
hours.
Last Company Offer: $2.35 per hour. Tims and a half after

B. Paid Vacations and Sick Ledve.

Present Flan: T20 weeks per year. Five days paid
slck 153“0
Union Prepesali Foar weeks per yeor. Ten days paid
) Eiﬂk 1.m:
Last Cempany Offer: Thrae weeks per year. Five days paid

C. Frospective Layoffs In Visw of the cgn:.ng of Aintomation.

1. It is known that the many plans technical changes
automated metheds that will make 1t possible to
reduce ita labor foice by dbout 2,000 or more employees
somstime within the néxt six momths.

2, The union is asking that saniority be the basis on which
employees will be retained; last employed, first laid off.
(Also, the union asks that 3 three months severance pay be
glven to each yloyee with more than two years service
who is laid ofﬁ

3. So far, th-cmmmwudtharatthgn
proposals. This may prove to be the biggest block in the
way of a amprcu:l.aa nttMt-

For several days neither sidghégbem amicaﬁa\ginwmﬂthﬂn
other. Because of the serious impact of this idnd of a d:l.ap:ﬂ:o on the total
economic well-being of the aity, the Chm of Commearce and the Mayor's office
both have taken atsp; to enter the pichn
=53 |
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LABOR VS. MANAGEMENT UNIT (comt.)

16 question which both groupe are mow ponderimg is, "What can we do to bring
Jbor and management together and work out a fair solution to the problem?"
inally, remember that in. this land of a disputs, press releases cam be

ther helpful or damagimg so all parties should give careful consideration

5> any statement made to the news media.
[. Given this background students will Be assigmed to the following roles:

A. Labor

B. Management

C. Chamber of Commerce

E. News media
s negotiations proceed students will beglm to see the importamce o making
»clsions based upom reallstic amd adequate informatiom. They will also see
i declsions sometimes have unexpected comsequences. Secord, in order to
»golve this dispute there must be good comemumication among the participants.
1irdly, students will begin to experience for themselves how important and

notional an 1ssue as automation cam bacome. That is, the imteraction between

ociety and techmology can frequemtly be accompamied by temsion and apprehension.

1 .~ Evaluation | | - |
One of the crucial questions iavolved im the use of simulation exercises
5 t.hat. of gvalua‘bing the perfarmancg cf tha indiﬁ.du;l atu.denta In termms of

his particula:' simﬂat-ian tha fgllaw:img crit.eria are advncad. _

; =15h="
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LABOR VS. MANAGEMENT UNIT (comt.)

A. Has the studemt comtributed to the scluticm io the problem?
This may be determimed through observation by the teachers
and by fellow students.

B. HRefora the umit has beem imtroduced each studeamt will be
agked to write ar amswer to the questiom, "How cam comflict
between individuals and groups be resolved?" Ly the comclu~
giom of the umit each studemt will be asked to write amother
answer to the same questiom. The two amswers will-thew be
compared to determime whether or not the studemi{ haz become
more perceptive awd sophisticated im relation to this

Coleman, Johm R. "Comparative Ecomomlc Systems: An Inquiry Approach"
Holt, Rimehart IT Wimstor, Imc. 1968.

Iman, Roymomd and Murphy, Robert "The Ecomomio Process"
Seott, Foresmam smd Compamy 1969.

Robimsom, Marshall "Am Ig‘broductién' To Economic Reasoring"
Anchor Books 1962.

Semesh, Lawremce and Newell, Baibl.ra "Our Labor Force"

This slmulation exercise is am adaptatiom of "Labor vs. Mamagememt: A
Simulation Gime" writtem by Johm D. Gearom, High School Social Studies
Comsultaxt im the Chicago Public School System. Mr. Gearon's article
describing this game appeared im, "Soclal Education,” the October, 1966
issus.
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MANAGEMENT==CONFIDENTIAL DATA

Sales Record--last fiscal year--=3100 million.

Profits--last fiscal year--(after taxes, dividends, salaries, over-head, etc.)
105 or $10 milliom.

Savings--J51; million. Most investad in stocks, bonds.
The cost of the union proposals: (Estimated)

A. Hourly Wages.
This cost is estimated to be _____ e

B. Pald Vacations and Sick Leave.
This cost 1s estimated to be _____ —

C. Automation.

1. A reduction of the laber force by 2,000 will reduce
the compary payroll by 1/3 amd will save on salaries
in the long rum.
2. The initial cost of altomation will be fa.irly high:
Approximately $10 million.
! 3. It is difficult to estimate the cost of the unlon
proposal. 1t iz kmown that of the 2,000 employses who
will be laid ‘off thit 1,500 have been smployed for more than
two years. Figurimg the monthly salary ot these employees
(at the presemt hourly rates) amd mulitiplying the monthly
rata by three months and them by 1,500 g.vas the rats of

Management realizes that a large increase im wages and bemefits could result in

one or more of the followling altermatives:

A. A reduction or profits.

B. An imcrease in the cost ot translumps to consumers. How
: would this affect your sales pusit.ian relative to your
campetibnrs?

Ce Profits scould remain comstant if the same mumber of emplo:rees

working the same number of hours could produce a larger
_qua.ntitw of tranal-nmps.
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MANAGEMENT-=CONFIDENTIAL DATA (comt.)

C. Could ’E-his result in a2 surplus of tramslumpe omr the
market? How might a surplus affect sales and profits?

UNION: CONFIDENTIAL DATA

I. Loyalty of Unlom Members.

A great mumber of your membsrs are im firm support of the strike :lthaugh
several humdred workers seem to be satisfied with the present wages and benefits.
Most members feel that higher wages, lomger ﬁgj,d vaoations amd more sick l=ave
days are mecessary to keep pace with the cost of living. Ths average ammual
rate of imflation 18 7% and your wages must keep pace with this inflation.

To protect yourselves the issué of sutomatiom must be resolved to yocur satis-

faction.

II. Stirtke Fund.

Your umion Gues are $5.00 per momth psr persom, or 6,000 workers times
45,00 is a total of $30,000 momthly. Of this total $10,000 is spemnt for
vrrious expenses, 1gamg a balance of $20,000 per moath. Foir' sometime you
have amticipated a strike and your strike fumd is mow $1.4 millior. This fumd
cam be used to compemsate workers vhile they are om atrike. You should calculate
how long you cam pay workers their full salary with this smount. The strike

fuad will last ____ . weoks,

S |



UNIT: MAJOR URBAN PROBLEMS

This unit may encompass as many problems as time permits. This year
City Flamning in the Denver Area will be studied in a unit entitled, "Citles
of the Fuature." The class will be divided into four groups each of which
will study a specific problem in the gemeral area. The following is a list
of the four problems: Design for Denver in the year 2,000; The destruction
of natoral resources by the increase of the size of cities (sign clntt.cr,
highway builders, more parking lots, fsm =ecreationsl facilities.); Trans-
protation in Denver in the year 2,000; Building standards, zoning laws, typs
of family dwelling in the future. | '



DESCRIPTION OF ACTIVITIES: CITIES OF THE FUTURE

1.

2,

3.

Outline

A.

B.

Ce

D

E.

F,

Exvirommental Problem
(Zoming laws, urbam sprawl, megalopolis, ghettc areas,
low imcome housimg, ecological destructiom, etc.)
Factors Imflvemcing this Problem
(Pablic apathy, zomimg laws, special imterests, flight
sm the city, fimamoinmg, tramsportatiomn, inadequate
plauming, etoc.) 7
Folats of View Comcermimg the Problem
(The varying viewpoimts of authorities om the canses
and solutioms of the problem.)
The Problem in the Past
(Am imveatigatiom of early urbam growth, amd the evolution
of the problex.) :
Proposals to Deal with the Problem
(A study of the merits of curremt amd proposed programs
dealimg with urbam growth amd the applylng of this kmowledge
to the Denver arsa.
Unanswered Questions

Guest Speakers aad/or Pamwel Discussioms:
Speaksrs om city plamming

A.

B.

Repressatatives ‘from govermmemtal agemcies dealimg with

l. Demver urbam remawtl

2. Demver model cities program

3. Demver plamming offlce

L. Demver Regiomal Coumcil of Govermments

' Rgp?g-sént:tivas .ro:i eitizen groupa comcermed about clty

le!-Si

1, Civic associatiom leaders
2.
3.

Fleld Trip(s):

Field Trip(s) to plammimg offices amd to the area umder -
study.

L




DESCRIPTION OF ACTIVITIES: CITIES OF THE FUTURE (cont.)

k.

Related Movie:

Citiss of the Mature

5. Required Reading:

6. Suggested Reading

THE CITY IS THE FRONTIER, by Charles Abrams, Harper, 1905.
GOD'S8 OWN JUNKYARD, by Peter Blake, Holt, 1264.

CITY & SUBURB, by B. Chinmitz, Preatice-Hall, 196L.

SICK CITIES, by Mitchell Gordom, Macmillam, 1963
MEGALOPOLIS, by J. Go*tmamm, Twertisth Cemtury, 1961.
HEART OF OUR CITIES, by Victor Gruem, Simon & Shuster, 196L.
THE METROPOLITAN PROBLEM & AMERICAN IDEAS, by L. H. OGulick
K..apf, 1%2: '

ng SQUEEZE: CITIES WITHCUT SPACE, by E. Higbee, Morrow,
1960.

DEATH & LIFE OF GREAT AMERICAN CITIES, by Jame Jacobs,
Ramdom House, 1961. N

IMAGE OF THE CITY, by Kevin Lymch, Massachusetts Imstitute
Of Techmologys; 1960. o

FACE OF THE METROPOLIS, Martin Myersom, Random House, 1963.
CITY IN HISTORY, Lewls Mumford, Harcourt, 19613 CULTURE OF
CITIES, Harcourt, Brace & World, 1938.
#PLANNING OUR TOWN, by Martha Muamzer, Knmopf, 1964.

CITIES, by Sciemtific Americam, Kmopf, 1965.

CHALLANGE OF MEGALOPOLIS, hy Wolf Vom Eckardt, Macmillan, 196L.
DILEMMAS OF URBAN AMERICA, by Robert C. Weaver, Harvard
Universlty Press, 1965. : _

#Easy readimng
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1.

IT.

I1I.

VIII.
IX.
X.

X1I.

The student developed am

problem.

The atudeat developed an
encing the problem.

The studeat developed am
concerning the problem.

The studemt developed am

past.

The studemt developed am
deal with the problem. .

swarsnesa

ARWAT'SASAS

avareness

aAWvarenass

AWATORSSE

of the

of the

of the

of the

of the

The studemt developed an awaremsas of the
umanswered that deal with the problem.

The -'budﬁn't did extemsive research om the
is evidemced by the wirittem report.

The students gave a presemtation om the problem to the class,

snvironmental
factors imflu-
pointe of view
proposals to

problems still

prebleiu which

The studemts heard guant speakers discuss the problem.

The sialdant.g went on fiald tﬂpa to :I.nvgitigntg the problem.

The stulents saw i‘:l.l-.-tr;ps and movies related to the

probles.

The studemts did required readimg related to the problem.



LE LSt ik A

THE YEAR <000
] or
(Bumbling Along With Humanity)

Introduction

The chart below indicates gome of the antiéipated future breakthrough in
technology. Some of them may seem desirable to you and others may ssem threat-
ening. You most certaimly will be call upom to approve or disapprove some of
thém in the asar rutu:e; Each of these changes will have a tremendous effect
either directly or imdirectly om 21l people living im the year 2000--1if humanlty
survives to that date~-implications that are social amd moral as well as techno-
logical. |

Notice that 2ll of the predicted chamges start withim the mext 20 years.

ANTICPATED_FUTURE_BREAKTHROUGHS

1960 170 1980 W90 2000 zx:,gnqvgfa

_ Au!maa | 3 v%u'mamnl o
ks He & trrough Franapionting

. i
[Vuys = UCimois |
i'liiﬂﬂaaﬁgt ,
Dirpe: conmactir Heswser
wron B ‘eaﬁbﬁlﬁgrl

If one couples the above mentioned facts with the fact thav today's high
achool students will be im positioms of responsibility im the year 200C, a time

hen the United States will imclude 1l cities the size of New York City today--

O
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sach ome confrenmting problems of traffic cemtrel, slum clearance, ethaic integratior,
pollution amd all the other problems that go along with life im a major wegalopolis~-
ore beglms to realize that atudents wili have te pessess scme mowledga of tech-
rology amd the future 1f they are t-cv malce the type off decisioms that will emable
man to successfully live im these kinds of sitaations.

The purposze of this unit is to try to look imto the future amd anticipate
soms of the chamges that are geing to happem and based upom vhat we 8eo te try to
determime how we might best prepare for what;:l.g to coms. The future cammot bas
predicted, the experts tell us, but vi'&. can be bamfic‘lally determined if peoples
cax be shown what their ewm best interests are and thenr collectively declde what
they want the world of teomerrow to ba; Our future may lie beyomd our visiom, but
it is mot cemplately beyomd our cemtrol. It ia our hopes that previeus material
atudied in this course plus ¥What you learam im this weit will emsble yeu to play
a more meaningful role im determiming the future amd that many of you will scer
be able to say as 1is pli;phrued here from OJeorge Bermurd Shaw:

Sems people séa things as they are amnd ask why.
I dresm shimgs that mever were amd ask vwhy met.




C’)béqctivap 1 I.

II.

III.

Iv.

Plam of Attack:

To examime part of our receat past as basis for improviig our
abliity to look imto the future.

To reevaluats acme of the pressat sociological and scological
problems that have ‘been treated im thls courss and use this
knowledge for sxtrazpolatimg imto the future.

To study various documemts produced by experts im the field
of future prediction.
To combime kmowledge of history, preseat problems amd the opirion

of experts imto our own predictiom of what the future may held
for the year 2000.

To pit cur pradictioms of the future agalmst tkose of the experts
(Kaiser Altuminum) as a means Of testimg their valldity value.

To try to determime what our presemt matiomal priorities are amrd

based _pom our persomal philosophy amd kmowledge of what the fuature
may hold list what our matlomal priorities ought to be.

There are various ways to look imto the future, same more compli-
cated than others. The more complicated msthods imvelve
mathematical equatiors and models--computer simulatioms.
Bacause of tims limitatioms, we choose a2 asomewhat aéaier route;
but hopafully thas result will be Just as fagcigating; Cur attack
involves a look imto our recemt past to try to discover trenmds,
an examimation of our presemt state so that we might better
anticipate our future mesds, an examimatioa of the experts predictions
to better understand why they feel the way they do amd fimally a
matching of ocur views agaimst those of the experts im a future
simlation game--a game which cio'uély' resembles the prediction
modela created in the world's most sophisticated computers.
Ater these experiences, esach of you will certainly huve ideas as
to how mn might best prepars for the year 2000. The fimal stop
will be to formmlate a 1ist of natia:a.l. pﬁcr:!.t:l.és we mlght set
today to better prepare us, as a psople, for what ‘;Ls t.o coma.

P el |
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A. An exmmimatien of eur recemt past. In thiz sectiom you are to examlxe
the peried frem 1900-1970 im light of the items listed om the chart.
Complete the chart by listing, im the box provided, the imformatiorn on
that time period (gemtered aroumd the indicated year) comcermimg the
imdicated item. To help you im your study examime the following materials:

l. The Chﬂd,re"l of Chinge
by Dem Fabua ‘ ' i
pagoes 18-21

2., This Fabulous Ganti.’rg Vol., 1=6.
(1900-1960]

by Time-Life, Imc.

Each volume covera a tem year period smd begims with a brief

saommary of the decade umder corsideration.

You are emcouraged to seck out amy other materials which will aid you im
this assigmment. Before golug o= ¢ the Rext step, each greup is to turm
im the completed chart. :

Lis
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B. An Examimstiom of Cur Present Situation:

Se far ia this courss, you have examined how pecple inmteract with each other,
how matioms imteract and the problems of pepulation grewth, pollutienm, auto-~
matiomr, amd clty designa. Reexamine these topics im terms ef how am umderstand-
ing of them can help you pradict what the future may held.

Before golmng om to fhe mext step, sach group iz to turm ia their cempleted
chart.

Lte o

A epnarent | - £.0clS

yrman - to-vwman

LNtecaction i

Man ynachmd
intscaction S
Natio ﬂs-'ﬁ;‘mherﬂ
intgcactionlt _

population
_ q{i?‘ o, ¥

no llution
£ :
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In this sectiom, you are to do the followlng:

A. Amswer the questiom: '"Whe are the faturdistas?"

B. Re.d the beok: "Footmetes om the Future" by Johm Kettle.

C. View the zlst Cemtury film: "The Futuriats”

D. Examime as many of the followirg materials as you can. Much of this
material is very well dome. Do mot umderaestimats these items.

1. Eeeok: "The Dymsmics of Changs" by Dor Fabua--a penstrating
examinsation oi the Future ard the bshavioral charges
neceszsary as we move into 1t.

2. Publieatior: Kalser Newa, "The Markets of Change" S3erics
a six part series e ring some of the techmelogical
responses that may be made in the next 30 years to the
behavioral chamges described im "The Dymamics of Change'
Published by the Kaiser Alumiwum and Chewlcal Corporation.

3. Publicatiom: The Futurist--the bimomthly (6 times year)
publication of the World Future Society: Am Assoclatiom
for the Study of Altermatlve Futures.

4. Tape recordimg: 'Models for the Future.'~-this tape comtains
an imterview with Robert Jumgk, Foumder of Mankimd 2000
Intermationsl in Vienns.

5., Beek: '"Heras Comes Tomorrcw'=-a collectiom of articles on
the Future that appeared im the Wall Street Journal.

6. Chart: "Chart of the Future'=-a churt of past, preaent,
and predictad future developmeats im technelogical areas by
Arthur C. Clarke-British sciemtist amd acisace~fictlom
writer.

7. BoeK: "Tha Year 2000"=~Demomstratimg the new technlgques
of the thimk tamks, this book projects what eur owm world
most prebably will be like a gemeration from mow=-=ard gives
alternatives.

In light of your exsmimatiom of the abeve materials, £ill in the columm of tine
chart below which is entitled "Experti's opimiom." Whenever pessible, rate the
likelihood of the svent cocurrimg in %Z-probabllity. _

| _-168! ‘
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FORECASTING THE YIIAR 2000
ITEM EXPERT'S OPINION YOUR OPINION

Effective world-wide
1. fertility control is practiced

3 out of 4 people in U.5, live
2. in cities or towns

Most urban people live in high-
3, rise multi-use buildings

Cg'rquter pmngﬁned use éf Ell

World crop loss is
£. drastically reduced,

~ Substantial increase in food
6. supply is obtained through ocean farming

Economic prodiction of fresh water
7. from oceans is possible world-wide.
Air and water pollution
8, are controlled,

Private passanger veh:.c:les are
9. barred from most city cores.

- Most business is conducted
10. by picture-phone.
Short-term weather forecasting
11. is highly reliable.
Effective world-wide anti-poverty
12, 1is carried out. i .

Production of nuclear weapons
13, cutlawed and magy destroyed.

Drugs ¢o control personality
14, ares widely accepted and used,
Computerized medical diagnosis
i 15. is in wide use,

] ‘Human ‘brains linked to computers
15. extend san's intelligenco.

Implanting of artificial organs .
17, is common practice.

; ' " Most people in the world are
18. immmized against common diseases.

Average life apan of peapla
19. reaches 100 years.

Racial barriers are
20, effectively eliminated.

Eree mublic education through
21. college swvailabla to all.

Bconomic snd military alliance arises
22. between the U.5, and U.S5.5.R.

The U.N. has become a more
23, effective international power.
No war directly involving the
2%, U.5. ocours betw_een 1900-2000.

~ Everyone guarantesd an annual
25, :lm:mla sufficient to his needs.

Annual investment in sutaumtad
26. equipment is 10 times that of 1970.

Average work m\' is shortened.
27. to 32 hours,

7 Currency is virtumlly eliminated .
28, by cradit cards. -

) Education and arts hecome lifalaﬁg
29. persuits of many.

lC Maned military space basc
30,

g K exisrs. , P



D. Your Predictions:

Based upor your kmowledge of the past, of presemt problems amd the viewpoints
of experts, complete the chart "Forecasting the Year 2000Y by predicting the
Z~probabllity of occurremce of sach of the items listed. If important it.ama
are owltted, im your opinion, aid additienal items. This ia your group!
prediction of the future. Turs im your chart. Keep a sescomd copy of ynur
completed chart for up~coming events.

E. Evaluating Your Predictions::

Pit your predictieas agaimst those of some experts by playimg "Future."

Future 1= a simpl:tiom model game for forecastimg amd plamming the Futures.

The game closely ivsembles the predictlom models used by the computer experts.
It calls fer:

Strategy--beciuse soms possibllities amd combiwatioms, some cholces for
the Future, hold mere promise for our goals tham do others.

Influence==beczuse with our aun efforta zrd iavestmernts esch of us has
the power to help make thimgs happea the way we want them to

happsn.

Chance--because there l1s always the chunce that other imfluerces, or some
totally unforesseable dm;opment, may affect the future.

The game will be played im three days. The first day will be speat im malking
pradictiens of the ocourrence of sixty ltems, The mext two days will be spent
playing the gams. Upon its completiom, we will evaluate the results amd the,
reliability of the model om which the game is based. The class will play only
gama versloa Neil. Interested students may wiash to try game version Ne: <.

on their owm.

fo Priorities for the Fature:

A knowledge of man's preseant problems and what may happem to him as he approaches
the year 2000 surely should interest ome im an examination of our matiomal
priorities. What are our matiomnal prioritles? As a peopls amd a nation, we
say we stamd for and support varicus thimgs. Probably the best indicatiom of
what we si:.and for and believe in as a mation 18 our natiomal budget and spemd-

g up amrd record circular diagrams of the matiomal budget for the yeara
1966, 1967, 1968 1969, and 1970. Based upem this amd awy other imformation
you cam find, make a large 20" x 30" chart of what our matiomal priorities are
now. Bzsed upom what you have lesarrmed im this unit, make a secomd 40" x 30"
chart of what you thimk our matisral priorities ought to be im the mext ten
years as we move towzrd the year 2000. Be preparad to defend y’cur pl‘igrities
to the class. Recommended readimg:

l. The Revolutiom of Hope Toward a Humamized l‘ech;ologr, by Eric Fromm.

2. Report of the White House Natiomzl Coals Research Staff., Available
from the Superimtemdent of Document's after July 30, 1970.

=170~

Pty g 1?5




Evalustion: Evaluation of the unit will be im two phasesa:
1. Oral class discussion of relevance, mothodse amd outosmas.

¢. A writtem page by each studemi outlimimg what he liked and
didm't like about the umit amd hew it cam bast bs changed.

Student sad greup svaliuatien will be dome by the imstructers.
Participatien im groups and greup preductien en the charts will be

the items mest heavlly emphasisad.




Poesible Clasa Astivities Sshedule Fer

Days Aotdvit;

Oriemtation emd greup formation
Examimatien of past history amd charts
Sw. Greup discussioem of Kettls beok
Film: "The Futurists" and discussioa

H H OB w M

Greup predictioms, tura im first thing

Greups campare predlctiona
3 Fatures Qame

-

i

2 Sa. Oroupa fermmlate prierities amd tu-n
in

2 ' Greups discuss and compare priorities
1 Evaluation of unit.

Total = 16 days = L wesks
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13.

Gj.-ﬂrliﬂ, Arthur CQ_j 777 Tt les O e AP T e —=Al LR ry ALC
Possible, Harper Row, Publlishers, New York, 1962 .

Fabun, Don, The Childrem of Chamge, Glexcoe Fress, 8701 Wilshire Boulevard,
Beverly Hills, Califerala 90211, 1969.

Fabum, Dom, The Dynamlcs of Changs, Prentice-Hall Imc., Englewood Cliffs, N. J.
1967 . i

Fromm, Eric, The Revolutlon of Iope Toward a Humanized Techmology, Harper &

Row, Publishers, New York, 1560,

Helmer, Gordon and Goldachmidt, Fauture, a game of strategy, influemce and
chance, The gams is avaiYable to scho#ls upom request from the Kaiser
Asinom and Chemical Cerp. Corp. Cor, right 1966. Only a limited
supply remalnas.

Jungk, Robert, Models for thes Future, a taped discussiom oa using techmological
apparatus for the betterment of man. The tape cam be purihased for
$7.50 from The Cemter for the Study of Deamocratlic Institutioma, Box
4068, Santa Barbara, Califormia 93103.

Kahny, Herman and Wiener, Anthony J., The Year 2000, The Macmillan Company,
New York, 1967.

Kaiser News, The Markets of Change Series--12770, Kaiser News is published by
Kaiser Alumimwm amd Chemical Corporation as a ldmd of exploratiom of
significant subjects for its friemds throughout the world. Address

Kettle, Johm, Footmotes om the Future, Methuem Publicatioms, 145 Adelaide
St., W. Toroate, Canada, 1

Time=Life Booka Editors, ry, Volumss 1-6, Time-~Lite Books,

New York, 1969.

This Fabulous Ceant

Wall Street Jourmal, Here Comes Temorrow, Dow Jomes Books, New York, 196%.

White Houss Repert, Report of the White House Natiomal Goals Research Staff,
available from The Superistendemt of Decuments after July 30, 1970.

World Future Society, The Futurist, the bimomthly (6 timsa/year) publication

of the World Future Seoclety, Am Assooiation for the Study of Altermative
E\:.ﬁu:é‘es, P. O. Box 19285, Twemtieth Street Statiom, Washingtom, D. C.
20036.

-173-

178



